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L GEIGY |) Glemson Agricultural College 
of South Carolina 


Library 
ERIO CHROME GERANOL R 


A brilliant, deep, bloomy, reddish shade of Erio Chrome 
Violet, possessing the all-around processing fastness com- 
mon to the Geigy Erio Chrome Colors, and fair fastness 
to light. While it has been used, considerably as a self- 
shade, its better qualities have been brought out in the 
production of heathers, and in the “lifting” of Navy Blues 
and the darker shades. Its fulling fastness has made it a 
favorite over Acid Violet in this practice. As a bottom 


for Indigo and in Vigoureux Printing it finds good usage. 


Erio Chrome Geranol R may be dyed either Top-Chrome 


or Eriochromal. By the former method silk is left clean 
in light and medium shades. 


Setacyl Direct Colors 
(Powder) 
are indispensable 
in dyeing 
Celanese Brand Yarn 


In U. S. and Canada: In Great Britain: 
Sole Selling Agents for 


| R GEIGY § 4 E 7 OMP A NY I THE GEIGY COLOUR CO., LTD 
XN. 1k J ». A . 9 . . 
Sasle, Switzerland G IG C nc. 35-37 eee Street 
a Manchester 
BRANCHES: 


Philadelphia 89-91 BARCLAY STREET ceo 


lence Toronto 


incinnati Portland, Ore. NEW YORK, N. y. Branch Works at Clayton 


Columbus, Ga. 


Established 1764—J. R. GEIGY S. A—Manufacturers of dyestuffs since 1859 
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To what address 


shall we send your copy of the book- 
let on the new Klauder-Weldon 
Hosiery Dyeing Machine? 


It's the last word in hosiery dyeing 
machine. 





KLAUDER-WELDON DyrInG MacntINe DIvisIon 


H.W. BUTTERWORTH & SONS COMPANY This booklet tells the 
Betuayres, Pa, ee mee aA 
ew A-b ostery Dye 


ing Machine. We'll send 


POET OO OOOO, 


(jpesce veo 


Plants at Philadelphia and Bethayres, Pa. 


Providence Office Southern Office Canadian Representative you a copy imme diately. 
Turks Head Bldg. 1211 Johnston Bldg. W. J. Westaway Company . 
Charlotte, N.C. Hamilton, Ontario, Can. 
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SULPHUR BROWN 2RL 


A concentrated type, noted for its yellowish tone. It is 
well adapted for piece dyeing on a continuous machine as 
well as for raw cotton and yarns where excellent fastness to 
light is desired. 





MAMOMAmOmOna 


The yellowness of this type as compared with the ordi- 
nary sulphur browns on the market, will obviate in many 
ae cases the troubles due to the use of Sulphur Yellow in tans 
and browns. 


SS ABE EEE IS IEEE EEE SEE BOE 
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For combinations with Sulphur Brown 2RL we suggest 
our 
Sulphur Golden Brown 2R 
Sulphur Bordeaux 3B 
Sulphur Deep Black J 
Sulphur Olive B L 


American Aniline Products, Ine. 
45 EAST 17th STREET, NEW YORK, N. Y. 


Offices: Boston, Mass. Works: Lock Haven, Pa. 
Philadelphia, Pa. Nyack, N. Y. 
Chicago, IIl. 

Charlotte, N. C. 
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Uedlesweiteen 


We offer the products manufacture d by 
GRASSELLI DYESTUFF CORPORATION 
ESSEX ANILINE WORKS, INC. 


BEAVER CHEMICAL CORPORATION 
(Alizarine Products) 


and the dyestuffs manufactured by 
1. G. FARBENINDUSTRIE AKTIEN-GESELLSCHAFT 


in their several factories 
BADISCHE ANILIN & SODA FABRIK 
LUDWIGSHAFEN, GERMANY 


FARBWERKE vorm. MEISTER LUCIUS & BRUNING 
HOECHST a. M., GERMANY 


FARBENFABRIKEN vorm. FRIEDR. BAYER & CO. 
LEVERKUSEN, GERMANY 


LEOPOLD CASSELLA & CO., G. m. b. H. 
FRANKFURT a. M., GERMANY 


AKTIEN-GESELLSCHAFT FUR ANILIN FABRIKATION 
BERLIN, GERMANY 


CHEMISCHE FABRIK GRIESHEIM-ELEKTRON 
FRANKFURT a. M., GERMANY 


CHEMISCHE FABRIKEN vorm. WEILER-TER MEER 
UERDINGEN, GERMANY 
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by GDC 


UALITY in dyestuffs! 
Planned for by combining 
remarkable resources of men and 
technical facilities; secured by 
bringing to the manufacture of 
dyestuffs essential facts gleaned 
from many years of operation of 
the outstanding component 
companies. 


Now this unusual dyestuff 
service is at your disposal. Its 
use broadens the excellence and 
attractiveness of your products. 
And the employment of GD C 
dyestufts precludes the possibility 
of dyeing troubles, 


Quality, when underwritten 
by GDC , isa certainty. 


New York Office 
230 Fifth Avenue 


BRANCHES 
BOSTON 
159 High Street 
PHILADELPHIA 
111 Arch Street 
PROVIDENCE, R. I. 


40 Fountain Street 


CHICAGO 
305 West Randolph Street 


SAN FRANCISCO 
22 Natoma Street 
CHARLOTTE, N.C. 
220 W. 1sc Street 


GENERAL DYESTUFF 


a CORPORATION as 
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Fast Dyes— 


NEW YORK COLOR @ CHEMICAL CO. 
Manufacturers of ANILINE COLORS 


Mordant Colors for Men’s Wear, etc., Fast to 


Extreme Requirements. 


Fast Acid Colors for Ladies’ Dress Goods, etc., 
Fast to Light and Level Dyeing. 


Light Fast Colors for Cotton, Rayon and Silk, 
for Dress and Upholstery Material, etc. 


Skyscraper or Stocking — same thing 


UPPOSE that Woolworth had put cast iron 

girders in his skyscraper—to save money. The 
skilled workmanship of every artisan who had a 
part in the construction of the building—architect, 
designer, engineer, decorator—all would have come 
to naught. 
conomy that combines a dye, just because the price is lowest, 
which is not in keeping with your design, weave and finish, 
detracts from the life and hence the value of your fabric. 
CAMEL DYES—comprising a wide range of colors—har- 


monize with and enhance the value of your fabric. 


Main Office and Works’ - - - BELLEVILLE, NEW JERSEY 





CAMEL DYES 


Aceko (Acid) 

Ethonic (Level Dyeing Acid) 
Amidine (Direct) 

Sol-Amidine (Light Fast Direct) 
Amalthion (Sulphur) 


Kromeko (Chrome) 


Samples, technical advice and practical assistance gladly furnished 


JOHN CAMPBELL & COMPANY 


American Dyestuff Manufacturers 


New York, N. Y. 


Branches and Warehouses: Boston; Chicago; Providence; Philadelphia; Toronto, Ont. 


“STANDARDS EVERYWHERE” 


ME, SANA OS EVERYWHERE 
QL 
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textile fibres 
were processed in the 
ordinary water sup- 
bly of a well known 
mill. Under the mi- 
croscope note the 
Sticky deposits cling- 
ing to the fibres. In 
the finished goods 
these deposits will 
show up as a defeet. 
(From an unre- 
touched  photomicro- 
graph.) 
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These textil fibres 
are exact duplicates 
of those to the left, 
except that they were 
processed in Permutit 
conditioned water 
Note how sn oth onl 
clean the fibres are. 
(From Ln sounre- 
touched — photomicro- 


graph.) 


in your mill 


AS it ever occurred to you that water is your biggest 


that it should be studied and exam- 


raw material 
ined for impurities just as you inspect other raw materials ? 
Water is not always the harmless neutral substance it 
seems. The water in your plant may look clean and pure. 
It may be all right for drinking purposes. You may have 
used it in your plant for years. And yet unsuspected all 
the while, that water may have been the cause of rejec- 
tions and many of your manufacturing troubles. 
Think for a minute of the course water takes before 
reaching your mill, and you will see why this is true. 
When it falls 


on the earth as rain, it soaks into the ground. It 


Water is the greatest solvent in the world. 
runs 
over earth, rocks, minerals and decomposing vegetable 
matter. It flows into rivers, lakes and streams. [ventu- 
ally, it reaches your plant. 

But in its course your water supply has dissolved and 
carried along many substances that have no place in tex- 
tile manufacturing. Substances that easily upset the 
delicate chemical and physical balance of your operations. 
You may go along for years without suspecting the pres- 
ence of these substances, or the true cause of many pro- 
duction difficulties. Just as did the mill that sent us the 
two photomicrographs above. 

This mill is nationally known. For years it had about 
the same number of rejections and troubles as other 
mills. Finally it consulted the Permutit Company, water 
conditioning specialists, with the result shown in the 


photographs above. 





Percnaiti 


WEESP Settencrs 
Fake all the hardness out of water 


That to the left shows textile fibres treated in the mill’s 
ordinary water supply. The sticky lime deposits clinging 
to the fibres were deposited there by the water. They 
will show up as a defective spot in the finished goods. 
After Permutit water conditioning apparatus was_ in- 
stalled, the fibres came through clean and smooth as you 
see them on the right. 


The installation of this water conditioning apparatus 
has saved this mill thousands of dollars. It has cut down 
rejections. It has improved the quality of the mill’s out- 


put. It has eliminated many of the troublesome little 


production difficulties that most mills have. These sav- 
ings are not confined to this one mill. They have been 
repeated in hundreds of mills all over the country that 
studied their water supply and installed the proper water 


conditioning equipment. 


How about your own water supply? Are you sure your 


water contains no harmful impurities? Even when you 
have analyzed your water and know it is all right today, 
that is no sign you can depend upon it a month from now. 
The complexion of water is never stable. A heavy rain 


or a drought may change its physical makeup completely. 


You should have a copy of our booklet, “Reducing 
Textile Costs and Troubles.” It goes fully into the sub- 
ject of textile mill water supply from the standpoint of 
what the experience of other mills has been. Send for a 


free copy today, there is no obligation. 








he PERMUTIT COMPANY - 440 Fourth 4venue - NEW YORK | 
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MEAN TO YOU 


A chemical background of 124 years. 
Unexcelled manufacturing facilities. 
Constant chemical control during pro- 
duction. 

Continual improvements through per- 
sistent research. 

The greatest of care in standardiza- 
tion. 

Conveniently located branch ware- 
houses. 

Technical assistance on application 
problems. 


Contact with an organization imbued 
with the spirit of service. 


E. I. DU PONT DE NEMOURS & CO.,, INC. 


Dyestuffs Department 


WILMINGTON DELAWARE 





BRANCH OFFICES: 
New York Philadelphia 
Providence Charlotte 
San Francisco 
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Additicns to a series that permit of the production of a full range of 
blue shades— 


Neolan Blue BR, GR and 2R: 


—in combination with the older Neolan Blue B, G and GG. The 
lively tone of Neolan Blue BR and GR makes them desirable for the 
production of pale bright blue shades; while Neolan Blue 2R is pref- 
erably used for Navy Blues. 


ZINLIN, 





ZINZ. 


Weighted and Unweighted Silk can be dyed with Neolan Blue BR 
and GR in full fast shades. , 


UZ 


SOR 





Sole Representatives in the United States 
for the 


SOCIETY OF 
CHEMICAL INDUSTRY IN BASLE 


Basle, Switzerland 


Sole Selling Agents for 


2Da @iiixc. DOWS INDIGO 


CEDAR and WASHINGTON STREETS ano 


NEW YORK, MIDLAND VAT BLUES 


BRANCHES 
ATLANTA- BOSTON: CHICAGO -GREENSBORO.NG Y i} 
PHILADELPHIA~ PROVIDENCE -SAN FRANCISCO a OU ZINN TIN FX 
Co. << 
SS 
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Dyes That Excel 


Linked with’ 
Service That Excels 


A steadily increasingly number of master dyers 
Sulphur Orange BCO | || 32." 


ECONOMY SERVICE 


distinctly desirable to specify 
EXL DYES. 
A recent addition to the line 


, The first order verifies our claims for uniformity 
of sulphur colors being manu- 


factured by the Beaver Chem- 
ical Corporation. A_ highly 
refined superior product yield- 
ing a bright clear shade fast 
to washing, very soluble and 
eminently suitable for ma- 
chine dyeing. 


DUNKER & PERKINS CO. 


263 SUMMER STREET 


BOSTON, MASS. 


and dependability. 


Repeat orders follow as a result of the genuine 
satisfaction with which EXL Dyes and EXL 
service give. 


Let us demonstrate our capacity to give you 
similarly satisfactory service. 


UNITED ANILINE COMPANY 


Dyestuffs, Chemicals, Oils and Soaps 
120 HIGH STREET BOSTON, MASS. 


“EXL DYES EXL” 
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Come to Us With Your 
Processing Problems 


Specialties for 


Olive Foots, Palm-Olein and Monopol Soaps 


Stripping Liquor Z Chrome Fluoride 
Spinning Oils and Emulsions Steam Black 


Liberty By-Products Works, Inc. 


Belleville, N. J. 
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1s a’ White lish’? 


The brilliant whiteness that time lets alone— 
like goods that are bleached with Solozone. 


(A permanent white without weakening, 
soft, odorless and elastic) 


Send for 


any of these interesting 
Booklets to process sample lots 


of any size 


We are equipped 


‘*Make your own Liquid Peroxide’’ 


under mill conditions 
and 


‘* Efficient and Economical Bleaching’’ 


‘*The Public want better Bleached 
Goods—Where can they get them?’’ instruct the bleacher 


“We 
ROESSLER &HASSLACHER CHEMICAL, 


713 Sixth Avenue 
New York 
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Duron Emulsions 


are stable and excel any lubricant for spinning of 
yarns. They iacrease production and guarantee a 
perfect carding, combing and spinning. 


Art Silk Emulsions C or N Conc. 


for winding artificial silk. 


Amid Waxes 


are far more effective in thread finishing than waxes 
emulsified by aid of an alkali or soap. 


Amid Tallow 


combines readily with all starches and far more evenly 
than Raw Tallow. It is neutral and non-odorous. Its 
ideal penetrating powers acknowledged. 


Amid Fat Liquor 
Amid Codolene 
Solamid 


admirably adapted for tanning, dressing and finishing 
of all kinds of leather. 


Correspondence and Trial Orders Solicited 


AMID DURON COMPANY 


NEW YCRK 


110 East 42nd Street 





ALBINOL 
the Supreme 
TEXTILE SOAP 





Aniline Colors Dyestuffs 


Chemicals and 
Chemical Specialties 


EUGENE VELLNER 


~N\ 


Softeners and Soluble Oils 


1209-11-13 North 4th St., Philadelphia, Pa. |} 
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National Erie Garnet RB 


An addition to our line 
of Direct Dyes 


OSSESSES excellent solubility 

and is practically unaffected by 
metals, thereby making it well suited for 
use in all classes of machine dyeing. 


National Erie Garnet RB 


is useful for half-wool, dyeing the 
animal fibre the same strength and but 
slightly yellower than the cotton. 


Its dischargeability with hydrosulfite 
and fastness to washing recommend it 
as a ground color for textile printing. 


National Aniline & Chemical Co., Inc. 
40 Rector Street, New York, N. Y. 


BOSTON PHILADELPHIA SAN FRANCISCO 
PROVIDENCE CHICAGO MONTREAL 
HARTFORD CHARLOTTE TORONTO 


NATIONAL DYES 
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**Circulated Everywhere Dyestuffs Are Used’’ 


Published by Howes Publishing Company, 90 William Street, New York. 


Devoted to the practical application of dyestuffs in all industries; especially to textile chemistry—the science and practice of 
scouring, bleaching, dyeing and finishing. 
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Selection of Metal for Singeing Rolls—Corrosion from Sizing Compounds—Tests Made on Nickel-Alloy— 
Objections to Use of Certain Ingredients—The Apparatus 


By JOHN T. TRAVIS 


cImerican Gas Furnace Company, Elizabeth, N. J. 


66 TERNAL vigilance,” we are told, “is the price 
of liberty,” and this is especially applicable 
to conditions in the textile industry to-day. 

During the past decade, efforts by makers of the 
equipment used in the manufacturing and converting 
of textile fabrics, have been largely directed to the 
unification of processing (this being necessitated by 
steadily increasing labor costs), and the economizing 
on fuel consumption costs whenever and wherever 
possible. 

It is a well-known fact that although to-day produc- 
tion costs are relatively high, selling prices of prac- 
tically all staple textile fabrics are disproportionate- 
ly low. 

Mass production on a further reduced cost basis 
seems therefore the most ready and practical solution 
of our present industrial problem. 

To effect this, modernizing of processing by every 
available means seems to be absolutely necessary, if 
the textile industry is to meet the conditions as at 
present imposed, and as evidenced by the reduction or 
total elimination of marginal profits. 

Among the many improvements effected during the 
past few years by makers of modern finishing equip- 
ment and auxiliary appliances, a and 
economical application has been shown in the rotary 
plate method of singeing cotton cloth. 


noteworthy 


The selection of a metal suitable for service at high 
temperatures is of prime imporance, as it is highly 
advisable that no oxidation of the metal occurs during 
the passage and contact of the cloth through the 
singeing process. 

A special nickel-alloy metal is used for this pur- 
pose, heat- 
resisting properties, and freedom from oxidation at 


smgeing heat which, to be thoroughly effective, should 


its chief characteristics being its high 


be uniformly maintained at approximately 1,400 deg. 
Fahr. 

To meet varying conditions as to moisture content 
of cloth, its weight, density, etc., a heating capacity 
of the singe roll far in excess of the average should be 
possible, and, in turn, should be effectively controlled 

To run a steam engine without governors would be 
quite as consistent as to attempt the operation of 
modern heating appliances efficiently with manual 
control. 

Uniformity of singeing is of prime importance and 
this cannot be produced with varying service as to 
heat, and without even tension and uniform contact 
of the cloth. 

Installations of the rotary singers, equipped with 
gas-heated nickel-alloy metal rollers, have been made 
by a number of the leading converters of cotton fab- 
rics, and the value of such apparatus is proved by the 
fact that among the present users are many firms well 
known for the excellence of their product. 

A number of these rollers now in use at various 
plants show some corrosion of the alloy metal, and 
for some time intensive research work has been con- 
ducted by metallurgical and other chemists, in an 
effort to arrive at a satisfactory understanding as to 
the exact cause of the disintegration of the metal. 

CorROSION FROM S1zING COMPOUNDS 

These efforts have at last been successful, and tests 
have shown conclusively that the corrosion is entirely 
due to the fact that ingredients in the sizing com- 
pounds used by many cloth manufacturers are respon- 
sible for this unsatisfactory result. 

None of the baser metals would withstand the at- 
tack under such conditions as are necessarily present 








602 


in efficient singeing operations of the ingredients re- 
ferred to, which may operate injuriously alike on both 
the metal and the fabric. 

As it is possible to maintain considerably higher 
temperatures on the rotary singers than can be ob- 
tained in any other known method of singeing, it is 
very natural to conclude that this has forced results 
not readily apparent in other singeing applications, as 
high heat intensity is required to effectively decom- 
pose the objectionable compound. 

It is interesting to note also that in the event this 
reaction 


does not occur in the 


singeing 


through lack of heat intensity, the subsequent result 
would be the neutralizing of the desizing liquor used 


process, 


as the 
enzymes would be destroyed and poor results in the 


in the cleansing of the fabric after singeing, 


desizing of the fabric be shown. 

As one of the chief reasons for the use of this in- 
gredient is to prevent mildew of the cloth it naturally 
follows that any agent capable of preventing fermenta- 
tion in one period will have the same effect subse- 
quently if the preventive agent has not meanwhile 
been removed or its effects nullified. 

The ingredient referred to in the foregoing is zinc 
chloride, and the equation showing the reaction, when 
subjected to intense heat, is as follows: 


ZnCl, + H,O = 2HCl + ZnO 


From this it is clearly evident that on the applica- 
tion of the heat from the singe roll the hydrochloric 
acid is vaporized and the zinc-oxide is precipitated. 

The rotary singer, being more efficient as to heating 
capacity, very naturally affects the zinc chlorides more 
effectually than would be the case were singeing done 
at lower temperatures. 

The chief reasons for the use of zine chloride in 
Warp-sizing compounds are: 


Prevention of mildew in goods shipped or stored 
in the gray. 

Hygroscopic feature prevents size hardening in 
weaving process. 

Hygroscopic features and weight of zinc add 
weight to woven fabric. 


It has recently been brought directly to the writer’s 
notice that one of the leading manufacturers has pro- 
hibited the use of this ingredient on account of the 
trouble experiences in their converting department di- 
rectly attributable to this cause. 

A number of converters have previously had trouble 
of a like nature and the use of zine chloride is dis- 
couraged by them for the purpose referred to, viz., 
as an ingredient in the sizing compound. 


Tests MapE on NICKEL-ALLOY 


Having by definite tests fully determined that the 
trouble experienced in the corrosion of the alloy metal 
is attributable to the use of zinc chloride in the warp- 
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sizing compounds used by weavers, the singe rollers 
cannot be guaranteed against corrosion, unless some 
method is followed by converters to counteract this 
objectionable ingredient. 

As zine chloride is readily soluble in water, a wash- 
ing previous to singeing would readily remove it, and 
this is recommended on any fabrics which are found 
to contain this ingredient in the warp-size. 

Zinc-oxide is insoluble in water, and to this fact 
many troubles experienced by finishers may be attrib- 
uted as, once it is precipitated, it is difficult to remove 
and will tend to dull and cloud the color and impair 
the finish and luster of the cloth. 

For the scientific data as used in connection with 
the foregoing, and its practical application, the writer 
is indebted to P. J. Wood, manager of the Oriental 
Silk Printing Company, Haledon, N. J., who is a ree- 
ognized authority on chemistry, particularly as applied 
in the textile trade. 

While the effects must be deplored, so far as the 
singe rolls are concerned, the greatest interest will be 
manifested by readers as to the results on the fabrics 
processed. The singe roller may be replaced at com- 
paratively low cost after a lengthy period of service, 
but tender goods are a total loss to the converter. 

Tests of the nickel-allow metal included immersion 
of the metal in muriatic acid at atmospheric tempera- 
ture, and also immersion of the metal while heated to 
about 1,350 to 1,400 deg. Fahr., which is the average 
heat used on rotary singers. 

Practically no corrosion occurred on the metal while 
immersed in muriatic acid for a period of 170 hours 
at atmospheric temperature for both metal and acid. 

A frequent immersion of the metal while heated to 
about 1,350 to 1,400 deg. Fahr., in muriatic acid at 
atmospheric temperature, resulted in a very appre- 
ciable corrosion of the metal within a two-hour period, 
thus confirming the theory that the heat greatly accel- 
erates the corrosion of the metal. 

The fact should be particularly emphasized that 
there is no middle course to pursue in any effort to 
avoid the results consequent on the use of zinc chlo- 
ride, and that the findings have been more readily 
made possible on account of the fact that the rotary type 
of singer is more highly efficient as to heating qualities 
and therefore shows the fullest 
chloride. 


reaction of the zinc 


To singe the fabric at lower heat would merely prevent 
the complete decomposition of the zinc chloride, and the 
consequent result would be poor singeing and unsatis- 
factory desizing of the fabric in the after processes. 

In the issue of The Reporter, June 30, 1924, Vol. 
XIII, No. 11, appaers an article written by Charles F. 
Goldthwait on the subject, “Acid in Cotton Goods,” and 
this treats conclusively on the results of hydrochloric acid 
content in cotton fabrics, and refers to tests made at much 
lower temperatures than used in any efficient singeing 
operations. 
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The writer but recently observed this, subsequent to ed for bleaching frequently contains, in addition, the 
tests being made as referred to above, and the following 
quotation is of especial interest: 


chlorides of zinc, magnesium, and calcium, China 
clay, and paraffin wax. The use of these latter sub- 


se a . s ; stances cannot be too strongly condemned, and their 
Their (Coward, Wood and Barrett’s) conclusion ge 


was that 0.01 per cent of hydrochloric acid will 
cause appreciable tendering at 120 deg. Cent. (248 
deg. Fahr.) and that 0.05 per cent will produce bad 
tendering even at 100 deg. Cent. (212 deg. Fahr.) 


more objectionable features will be further discussed. 
Chloride of Zinc—This is added to the size to 


prevent mildew. It is an unnecessary ingredient as 


mildew should be avoided by correct drying during 


the process of taping, and afterward by careful 
sean storage. 

Further : Chloride of Magnesium.—This is used in the size 
Another remark of unknown source that “As lit- 


to obtain better weaving. It strengthens the fibers 


tle as 0.002 per cent of acid in cotton cloth is danger- by its power of absorbing moisture, and on this ac- 


ous, and even 0.01 per cent will cause tendering if 
pressed with a very hot iron,” referring particularly 
to sulphuric acid such as might develop in sulphur 


dyed goods. 


count the manufacturer has less breakage and better 
production. It is, however, a most dangerous sub- 
stance to use when the cloth has to be bleached, on 


account of its tendency to decompose, when heated, 


into free hydrochloric acid and free hydrate of mag- 


OpyecTIoNsS TO Use oF CERTAIN INGREDIENTS nesium, with a consequent tendering of the fiber; this 


Fa ods _" decomposition takes place during the process of 
[he information available seems to indicate that many cae 
, : singeing. 
converters and textile chemists are opposed to the use ; Cala ienlie) ; 
Boe af Acad : Chloride of Calcium.—This is not often used as a 
of this harmful ingredient and that some steps should be sae A . ; : 
= ; sizin? ingredient. Its powers of attracting moisture 

taken to thoroughly discourage its use by cloth manu- 


than starchy and fatty matters, although cloth intend- 


yublished in 1905, the following quotations are of interest: 
I £q 


composed by heat. 





Pic. f 


, 
: are similar to those of chloride of magnesium, and 
facturers. : ; ° 
. rt aang Sets : Se Nea Aa al where a deliquescent substance is necessary, it would 
From Bean’s “Chemistry and Practice of Finishing, é ; 
i be far less dangerous to 
use than the magnesium 7 
T° +. ree . . . . . am, ne 
The Size—This should not contain anything more salt, as it is not easily de- 
A 
’ 
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Paraffin Wax.—This is most objectionable sub- 
stance to have present in cloth intended for bleach- 
ing. It is not easily removed in the processes of 
washing and scouring, and may give rise to stains 
after the cloth is bleached. 

Chlorine decomposes paraffin wax, producing a 
substance which resists the dyes. Where goods have 
to be dyed or printed, the presence of paraffin wax 
prevents the colors spreading evenly. 


It is thus evident that chlorides have long been objec- 
tionable for use in sizing compounds to the most eminent 
chemists whose judgment on such matters remains un- 
disputed. 

The following extract from a circular issued by a well- 
known dealer in desizing products will serve to explain 
the difficulty of satisfactorily cleansing the singed fabric, 
if this has been treated with zinc-chloride and has not 
been washed previous to singeing: 


When the finishing plant complains to the gray 
goods mill, it is usually the case that mineral salt or 
some moisture absorbent has been used in a com- 
pound in the size box to increase moisture in weav- 
This is especially noticeable in the finishing of 
piece dye twills and drills, which require singeing. 


ing. 


Passing over the flame of the singeing machine, due 
to the chloride content in the warp yarn, hydro- 
chloric acid is formed, retarding the energy of the 
enzyme (malt-diastase) or killing it. Failing in its 
work, the pursuant washing will not remove all of 
the warp size, creating stiff blotches, which, coming 


in contact with the dyestuff, cause streaking. 


In a booklet recently issued by Chemical and Metallur- 
gical Engineering on the subject of “Combating Corro- 
sion in Industry,” are noted the following references on 
pages 79 and 117, relative to the destructive qualities of 
Hydrochloric Acid: 


When the chemical engineer tackles hydrochloric 
acid, whether for its manufacture or use, he comes 
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closer to hearing the jaws of the corrosion dragon 
snap than at any other time. Whether present in 
vapor or liquid phase and whether pure or impure, 
the substance has few equals for the viciousness with 
which it attacks materials of construction. 


Hydrochloric acid slowly dissolves nickel and most 
of its alloys. It is used as an etching reagent for this 
metal in metallographic work. The presence of an 
oxidizing agent accelerates corrosion. 


THe APPARATUS 


So far as it has been possible to ascertain, no corrosion 
of the nickel-alloy metal occurs in the singeing of cotton 
fabrics which have not been treated with chloride in the 
warp-sizing process, and as zinc chloride is readily solu- 
ble in water at a temperature of 100 deg. Fahr., a wash- 
ing prior to singeing would prevent the tendering of the 
fabric, and the corrosion of the singe roll, and also insure 
more satisfactory cleansing of the fabric in the desizing 
process after singeing. 

The illustration (Fig. 1), will serve to show the most 
modern type singeing equipment referred to in the fore- 
going as the Gas Fired Rotary Plate Singer, operated in 
either single or double units, and arranged to singe either 
one or both sides of the cloth in one operation. 

The drawing (Fig. 2) shows the general arrangement 
of the entire run of the cloth from the gray room to the 
bin or plaiting-down apparatus, and in the event that the 
drying of the fabric after washing cannot be done at the 
speed suitable for singeing, a break in the run before en- 
tering the slack-box would be necessary. 

A peculiar feature in the corrosion of alloy metals 
may be noted and be of interest to the reader. 

Various metals, nickel, chromium, etc., enter into the 


composition of the alloy, and after varied resistance to 
the action of the acid. 


The metal offering the least resistance is completely 
decomposed or corroded before the acid affects any of 
the other metals which enter into the composition of the 
complete alloy, after which the metal next in order of 
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sensitiveness is attacked, and this corrosion will continue 
until all of the metals have become decomposed. 

This explains why the alloy metal becomes “honey- 
combed,” and the casting is made exceedingly porous by 
the action of hydrochloric acid when subjected to intense 
heat in the singeing process. 

It may interest readers to know that even under the 


Textile 
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adverse conditions referred to, one of these alloy metal 
rollers was recently replaced after about sixteen months’ 
continuous service at about 1,400 deg. Fahr., and this 
roll, re-ground, will be capable of giving still further 
service. 

With the corroding influence removed, more complete 
satisfaction may be obtained by the user. 


Dyeing 


Dyeing Process—Dyestuffs—Dyeing Aids—Dyeing Formulas—Equipment—Dyeing Artificial Silk 
and Wool 


By W. K. ROBBINS 
Manchester, N. H. 


HEN the American Chemical Society was 

born the colors available for the textile in- 

dustry were few in number, dull in shade, 
and applied with varying success to the different fibers 
then used. Fastness was unsatisfactory and the dyer 
followed empirical methods both laborious and tedi- 
ous. ‘The dyes were derived principally from the 
vegetable kingdom and the extraction of the dyestuff 
yielded a mixture containing substances other than 
the dye, some of which may have helped but most of 
which hindered the application of the color. The for- 
mulas used in the dyehouse were derived by hit-and- 
miss experimentation and were considered profound 
secrets; even the men carrying out the process were 
not permitted to know with what they worked nor 
why they proceeded in a particular way. 


DyEING PROCESS 


Most of the dyes in use at that time formed com- 


binations with wool, which absorbs the color from 
aqueous solutions so completely as to exhaust the dye 
bath. These dyes are not removed by washing, 
though treatment with metallic salts improves their 
fastness and modifies the shade. For these reasons 
wool has long been dyed in the fiber or loose state as 
well as in the form of yarn cloth, and the introduction 
of modern dyestuffs has on the whole brought about 
comparatively few changes in equipment and methods 
of handling this fiber. 

Cotton, having no such affinity for the natural dye- 
stuff used on wool, was a source of much trouble to 
the dyer fifty years ago. Cotton is able to take up 
tannin, but no stable combination is formed and it is 
readily washed out. If, however, the dyed fiber is 
treated, without rinsing, with a metallic salt such as 
adheres 
Most of the 


colors derived from dyewoods are in combination with 


those of tin, antimony, and iron, the color 


sufficiently to resist moderate washing. 


tannin and therefore, with the use of mordants, be- 


came fixed upon the fibers, but the process was ac- 
companied with a considerable precipitation of the 
color not attached directly to or absorbed by the fiber. 
This uncombined dyestuff could be washed off where 
yarn or cloth was in process, but fiber or loose cotton 
could not be dyed by this method, it being impracti- 
cable to remove the precipitation of color and mordant 
and the fit and spinning. 
Therefore, the great bulk of the dyeing was done on 
yarn or cloth, but principally by hand. The repeated 
handling to obtain even distribution of the dyes and 
mordants and the wringing of the fiber to remove 


render fiber to carding 


excess solutions caused such matting, tangling, and 
breakage as to interfere with the operations of spool- 
ing, sizing, and weaving, and caused many defects in 
the finished cloth. Indeed, the best practice and best 
equipment available at the time required more than 
forty-five handlings of the fiber. Yarn came out 
matted and harsh, and was frequently given four or 
more treatments through a 


called 


neutral solution 
Naturally, every handling 
of the cotton caused some matting and roughing, some 


breakage, and considerable loss. 


soap 
a cotton softener. 


The advance that has been made in the dyeing of 
cotton in the last half-century has been due to im- 
provements introduced by the chemist and contribu- 
tions of the mechanical engineer. 


DYESTUFFS 


Our readers are familiar with the fact that indigo 
is one of the oldest and is still the most extensively 
used dye. It is reasonably fast to washing and sun- 
light, and holds its blue shade even when badly faded. 
It was expected that indigo would be the first of the 
colors to have the serious attention of chemistry, and 
the story of its synthesis and the effect of Perkin’s 
discovery of mauve upon organic chemical research 
has often been told. A number of the basic dyes were 
upon the market in the early eighties, and if they did 
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not provide all that could be desired as to fastness, 
they did offer a brilliancy that had not been dreamed 
of previously. Their production was profitable and 
the industry grew rapidly. 

Following these basic dyes and alizarine came the 
substantive colors, which dye cotton without the in- 
tervention of a mordant so that it can be dyed in the 
raw stock or fiber as well as in the yarn or cloth. With 
this discovery there began the series of color changes 
that have affected the textile coloring industry. 

The last twenty years have seen the introduction 
of derivatives of anthracene and thioindigo as vat 
3ohn, of the 
deavoring to make an anthraquinone analog of indigo, 


colors. Rene 3adische Company, in en- 
discovered the first of the anthraquinone vat colors 
and, in all-round fastness, they surpass anything which 
previously existed except Alizarine Red, although 
some of the members of the group are not so fast as 
others. Friedlander, by his scientific investigation 
of the sulphur analog of indigo, the sulphur replacing 
the imide group, discovered Thioindigo Red B, and 
that has given rise to a great many very good, very 
fast colors which can be applied easily and in fastness 
rank only second to the anthraquinone vat colors. 
This group is still in active process of development. 
colors 
which could compete with the fastness of the vat 
found such 


It seemed quite hopeless to find any azo 
color series, but the dye chemist actually 
products in the ice colors made by padding the cotton 
fiber with the anilide of @-hydroxy naphthoic acid or 
its derivatives and developing with diazotized organic 
bases such as m-nitro-p-toluidine. The first success in 
this field in 1912 gave us reds comparable in fastness 
with Turkey Red and far easier to apply. Since then 
the group has been improved constantly and the range 
of color available is now quite striking, the fastness 
to light and to chlorine being comparable with that 
of the vat colors. 

Fifty years carries us back to a period in which the 
dyeing of wool with chrome colors was comparatively 
undeveloped. The 
chrome blacks, which are now used in such large 


remarkable chrome blues and 
quantities that the wool dyer would be lost without 
them, are comparatively recent. For example, Dia- 
mand Black PV came on the market only twenty- 
three years ago; Diamond Black F in 1889. 

All the dyestuffs used at present, with the excep- 
tion of the basic colors, are inventions of the period 
The first 
The sulphur colors attained 


Wwe are commemorating. direct color wag 
discovered only in 1884. 
importance after 1900. The stilbene colors are cov- 
ered by this period just as are the pyrazalone dye- 
stuffs. Only those who are familiar with the dyestuff 
industry can appreciate what the chemist has done 
for the dyer, and therefore for the user of dyestuffs. 
The difference in brilliancy, in variety of shade, in 
cheapness of application, between the old dyestuffs of 
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fifty years ago and those of the present day is in- 
describably great except to those intimately familiar 
with the art. 


DyeEINnNG AIDS 


One is apt to forget that some of the greatest tri- 
umphs of the chemist have been in the perfection of 
methods for the economic production of aids to dye- 
ing. Under this head the most striking achievement 
has been that of producing dry sodium hyposulphite, 
which is an extremely readily oxidized material and 
one calling for great nicety in its preparation. In all 
civilized countries it has made the dyeing of indigo 
much simpler and actually the enormous spread of the 
use of vat colors has been possible only because of 
the commercial availability of sodium hyposulphite. 
In its modified form, condensed with formaldehyde, 
it acquires greater stability and has revolutionized the 
printing of cotton because it has enabled the printer 
to etch his ground—i. e., discharge it, as he says— 
instead of having to resist it which is a much less 
flexible method of printing. A still more stable form, 
basic zinc sulphoxylate formaldehyde, is used for strip- 
ping the color from shoddy, as it stands a boiling tem- 
perature and decomposes only slowly in an acid bath. 

Very recently an organic form of chlorine has been 
placed at the disposal of the dyer, being a technical 
form of Chloramine T. As yet it is too early to state 
how valuable this will be. 

In the phosphotungstic acids we have substances 
which not only precipitate basic colors as tannic acid 
does, but confer upon the lake a very remarkable 
fastness to light. This reagent has enabled us to use 
basic colors for tinting high-grade bond papers. 

Recently, a great deal of attention has been given 
to the effect of the surface tension of the fiber, and 
a number of materials have been put on the market 
which serve to wet out the textile fiber. 
terials, which come from all kinds of classes of organic 
compounds, are very effective and make package dye- 
ing more certain. It would also seem that the most 
successful products in this class will enable the user 
of dyeing machines to cut down the time of his proc- 
ess because they will take the place, to some extent, 
of the very careful boil-out which is necessary before 


These ma- 


vat colors can be applied to give level results. 

New mordants, new tanning agents, and materials 
for preventing damage to animal fiber by alkalies are 
also products of the immediate past. 


Dyr ForRMULAS 


The new dyes required a different mode of applica- 
tion and the old secret formulas were relegated to the 
past. In their stead the printed formula appeared with 
detail of all operations for the application of the new 

(Continued from page 631) 
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Protein Compounds— Iii 


The Combination of Proteins with Salts or Base-Protein-Acid Compounds—Halogen and Sulphur Com- 
pounds of Proteins—Abstracts from the Literature on Protein Compounds and Related Subjects. 


By CHAS. E-. MULLIN, M.Sc., F.A.I.C. 


(Consulting Chemist, Camden, N. J.) 


(All rights reserved by author.) 


BASE-PRoTEIN-ACID CoMPOUNDS 


HILE some investigators, including Robertson, 


“The Physical Chemistry of Proteins,” page 


129, have suggested the formation of protein 
ompounds with salts, such as for instance a base-protein- 


cid compound or according to Loeb’s graphic formula, 


a compound corresponding to: 
NH.Cl 
R P 
COONAa, 


ither Loeb nor Bogue, Chemical Technology of Gelatin 


and (rlue, 


] 


Loeb s 


page 241, believe these compounds possible. 
work upon the isoelectric point of eelatin and its 


compounds with acids and bases (either one alone, but 


not botn ), 


indicates that it is impossible to form a base- 


protein-acid compound, as the neutral protein is not 


ionized at its isoelectric point, as would be necessary for 
the formation of a protein compound. In [ 
. 


gel 


the case of 
itin at pH 4.7 (its isoelectric point) he has shown that 


t is impossible for such a compound to form, while at a 


pH of more than pH 4.7, the protein unites with only the 


base and at less than pH 4.7 it combines only with the 
acid of the salt 

\tkin and Douglas, J. Leather Trades Chem. 8, 359-70 
(1924), believe that such compounds may be possible at 
and near the isoelectric point and give neutralization 
curves to substantiate this belief. If the isoelectric 


“point” of an individual protein is really an isoelectric 
“range,” then such compounds are highly probable, but 
only within this range. On the other hand, if our pro- 
teins, as we now know them, are really mixtures of closely 
related individual proteins, which appears highly prob- 
able, this apparent isoelectric range merely covers the 
range of the isoelectric points of the principal individual 
component proteins and again the base-protein-acid com- 
pounds of the individual component proteins become im- 
probable. Within the isoelectric range, or range of min- 
imal combination of the protein, some of the constituent 
proteins may be united with the cations present, while 
other component proteins may be united with the anions, 
according to which side of the isoelectric point the par- 
ticular protein happens to be on. 

Dr. Chapin’s silver nitrate-wool-potassium ferrocvanide 
samples appear to indicate that wool has a rather definite 


isoelectric range, rather than a distinct isoelectric point. 
In view of the work of many investigators, including the 


recent work of Trotman, Trotman and Sutton,* which 


indicates that wool is composed of at least three distinct 
proteins, we might expect it to have such an isoelectric 
range rather than a definite point. 

In spite of all this, Pfeiffer, Z. angew. Chem. 36, 137-8 


Physiol. Chem, 133, 22-61 (1924); and 143 


? 


(1923)° z 


265-7 (1925); Pauli and Handovsky, Biochem. Z. 18, 
340 (1909); 24, 239 (1910); and Pauli and Wagener, 
Biochem. Z. 27, 296 (1910), and many others also con 


tend that the amino acids and polypeptides form com- 
that he has 


prepared many such compounds with sodium, potassium, 


pounds with neutral salts. Tfeiffer states 


calcium, magnesium, barium, strontium, lithium, zinc, 
ammonia, etc. 
Bugarszky and 


Liebermann, sIrch. ges. Physiol. 72, 


51 (1898), found that upon adding 6.4 grams of egg 
albumin to 100 c.c. of 0.05 A hydro¢ hloric acid or sodium 
hydronide, the ditference between the freezing point ot 
the solution and that of pure water is reduced nearly 50 
per cent. 


Upon adding a similar quantity of the protein 


to a solution of sodium chloride, little or no alteration in 
the freezing point of the solution could be detected. This 
indicates, as mentioned in the previous paragraphs, that 
the proteins do not combine with the neutral salts. 

They also found that while the addition of various pro- 
teins to acid or alkaline solutions caused a considerable 
difference in the amount of free ions in solution, by the 
concentration chain potentiometric method, the addition 
of the same protein to the solution of a neutral salt caused 
very little change in the electromotive force of the chain. 
This again indicates only a very slight change in the 
amount of protein in combination, as would be expected 
on the basis of the change in hydrogen ion concentration 
of the protein due to the presence of salt. 

Hardy, J. Physiol. 33, 251 (1905), found only a slight 
(but what he considers an unmistakable) depression in 
the electrical conductivity of salt solutions upon satura 
tion with serum globulin, and he believes that a very small 
amount of the base-protein-acid compound is formed, the 
amount of the compound formed varying with the quan- 
Mellanby, J. Physiol. 33, 338 (1905), 
confirms Hardy’s result as above. 


tity of salt present. 


Very probably in all 


*See American Dyestuff Reporter 15, 470 (1925). 
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such cases it is the hydrogen ion concentration, and its 
relations to the isoelectric point of the protein, which 
regulates the amount and character of the compound 
formed, and not the amount of salt present, directly. 

Gustavson, J. Amer. Leather Chem. Assoc. 21, 206-16 
(1926), in endeavoring to explain the antagonistic action 
of neutral salts on hide substance, brings in the second- 
ary valency concept and bases his explanation on this. 
He believes that where the destructive action of neutral 
salts upon hide substance prevails, there is a tendency to 
the formation of neutral salt compounds similar to the 
glycine-calcium chloride compounds described by Pfeiffer 
(Org. Molekulverbindungen, Stuttgart, pages 106-24). 
The extent of the peptization depends upon the magni- 
tude and stability of the secondary valency between the 
salt and protein micelles. A weakening and partial break- 
ing up of the intermolecular forces occur by this com- 
bination and part of the hide is transformed into miscelles 
or complexes of molecular disperse order. 

Just what the exact action of the neutral salts are on 
the proteins has not been definitely settled but certain of 
them appear to have considerable definite action. For 
instance, in medicine “normal” salt (sodium chloride) 
solution has long been used to cleanse the body mem- 
branes of mucous and other secretions which, of course, 
contain protein. It appears to increase the solubility of 
this material in some way. The action of sodium chlo- 
ride and other neutral salts upon silk is well known to 
all 


discussed more fully in connection with the action of 


textile chemists. This phase of the matter will be 


reagents on wool. 
Tue HALoGEN AND SULPHUR COMPOUNDS OF PROTEINS 


Hopkins, Ber. chem. Ges. 30, 1860 (1897); Hopkins 
Brook, J. Physiol. 22, 184 
Pinkus, Ber. chem. Ges. 31, 1311 

Vaubel, J. prakt, Chem. 56, 396 (1897); and 4 
(1898), studied the bromine and chlorine substitution 


and (1897) Hopkins and 
(1898) ; and Blum and 
i, 365 
compounds of the proteins. They found that just as 
in the case of the chlorine compounds of wool, and the 
iodine compounds of certain other proteins, two kinds of 
bromine compounds exist (Robertson, “Physical Chem- 
istry of the Proteins,” page 158). In one of these com- 
pounds the percentage of bromine is small but is firmly 


bound. In the other, there is a larger percentage of 
bromine united in some way but a part of it is only loose- 
ly held. 
bromine in a brominated egg albumin of the latter type. 
Ostwald, Z. physiol. Chem. 27, 14 (1899); 52, 121 


(1901), found only 1.75 per cent of iodine in thyreoglo- 


Hopkins and Brooks found 14.89 per cent of 


bulin from the thyroid gland, and according to Mann, 
“Chemistry of the Proteids,”’ London (1906), page 235, 
Hopkins and Blum found halogens in combination with 
egz albumin as given in Table XV: 


S 
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TABLE XV 


Percentage of Halogens in Combination with Egg 


Albumin 
Hopkins Blum 
RRR ie che Ne a Piet oh oe eds 6.20 6 to? 
PNG R NRIs Selb so cds alan JAS asta te 2.84 4to5 
RUE oe ceri a A tgs Siskin 1.93 { 
WINN 85 ho G55 ate) Sve Copernic 12 


According to Blum, Z. physiol. Chem. 28, 288 (1899); 
Blum and Vaubel, J. prakt. Chem. 56, 896 (1897) ; 57, 365 
(1898) ; Hofmeister, Z. physiol. Chem. 24, 159 (1898); 
Henze, Z. physiol. Chem. 51, 64 (1907); and Scott, 
Biochem. Z. 1, 4 (1906), the halogens form substitution 
compounds with the proteins by the replacement of hydro- 
gen atoms in the aromatic groups by the halogen atoms, 
and they quote the naturally occurring and _ artificially 
prepared iodo-albumins as examples. Hopkins and 
Brook, J. Physiol. 22, 184 (1897), prepared these by the 
direct action of powdered iodine on the protein in s0- 
lution. 

An iodized keratin, gorgonin, is mentioned by Drechsel, 
Z. Biol. 33, 85 (1896); Henze, Z. physiol. Chem. 38, 60 
(1903); Mendel, -lmer. J. Physiol. 4, 243 (1900); and 
Morner, Z. physiol. Chem. 51, 33 (1907); 55, 77 and 
223 (1908), as occuring in corals. It contains about 8 
per cent of iodine. 

Uhl, Z. prakt. Chem. 84, 


compounds of the proteins by the action of carbon di- 


178 (1913), prepared sulphur 


sulphide in alkaline solution according to: 


H H 
\ N 
i‘ Ne 
R+cCS,=]| R 
I ( 
SH 


ADDITIONAL EVIDENCE 


lor those who are not yet convinced as to the forma- 
tion and existence of chemical compounds of the proteins, 
including wool and silk, with both acids and bases, and 
who desire additional proof on this point, the author 
can only refer them to the books already mentioned, the 
journal references quoted in the preceding papers, and 
those given in the following abstracts from the technical, 
medical, biological, and other scientific literature. 

In addition to the books specifically mentioned previ- 
ously should be added, “The Physical Chemistry of the 
t by TI. (1918, now out 
of print), who gives three chapters, pages 85 to 164, to 
Almost without exception, 
reference to the original papers covered by the following 
abstracts or references will give additional information 


Proteins,” Brailsford Robertson 


this very important subject. 


on and proof of these chemical compounds which it 's 
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impossible to include in the present papers due to lack 
of space. Further information along this line may also 
be obtained from the papers on the action of various 
reagents on wool, which will follow in later papers. 
Phil. 151, 
(1861), describes a compound of metaphosphoric acid 
Liebermann, Ber. chem. 21, 698 
; Malfatti, Z. physiol. Chem. 16, 69 (1892); Pohl. 
Z. physiol. Chem. 13, 292 (1889); and Kossel, Arch. 
Physiol. (1891) 


phosphoric acid compounds. 


Graham, Trans. Royal Soc. London 183 


with gelatin. Ges. 


( Lsss ) 
page 181, also studied these protein 
Hoppe-Seyler, Med.-chem. Untersuch. Berlin (1886) 
page 216; Osborne and Campbell, Conn, Agri. Expt. Sta- 
tion Report No. 23 (1900); and Plimmer, J. Chem. Soc. 
93, 1500 (1908), are inclined to believe that the proteins 
form compounds with lecithin, while Feinschmidt, 
Biochem, Z. 38, 244 (1912); and Alleman, Biochem. Z. 
5, 346 (1912), have shown that the optimal isoelectric 


point of the proteins is influenced by the presence 


] ot 


lethicin. 

Among the many renowned chemists who from time 
to time have advanced the chemical theory of protein 
reactions, perhaps the foremost in the textile field was 
the late Prof. E. Knecht, who in the J. Soc. Dyers and 
Colourists 4, 72-3 (1888) and many later papers, pub- 
lished considerable along this line in connection with 
dveing. Prof. Knecht’s papers will be considered in more 
detail in connection with dyeing theory. 

Soldner, 


Landwirthschaft. Veruchst. 35, 351 
stated that 


although uncombined casein is insoluble in 


(1888), 


water, the aqueous suspension acts as an acid in displac- 


ing carbon dioxide from carbonates and_ bicarbonates, 


forming a salt with the base. 
Z.. 
(1900); and Kossel and Weiss, 


308 (1906), have shown that the 


Kossel, Deutsch med. HW ochensehr (1894) No. 7; 
ysiol. Chem. 31, 
Z. physiol. Chem. 49, 


addition of the strongly basic protamines to a weakly 


LSs 


alkaline solution of other proteins gives a precipitated 


compound resembling the natural histones. Hunter, 


Z. physiol. Chem. 53, 526 (1907), investigated these com- 


found that when di 


pounds and ested with pepsin, the 


amine is freed while the remainder of the compound 
Expt. Med. 16, 
16, 479 (1912); 
Robertson J. Biol. Chem. 13, 499 (1913): Ugqglas, 
Biochem. Z. 61, (1914); Schmidt, J. Biol. Chem. 25, 
63 (1916); and l Calif. Publ. Path. 2, 15% (1916), 
Miescher, «Irch. Exper. 
100 (1896), found that the prota 
chloroplatinic acid, and Goto. Z. 


is hvdrolyzed. 


1 Gay and Robertson, J. 
E79 (1912); 


Robertson J. Biol. Chem. 


niv 
also studied these compounds. 
Path 


mines ¢ 


D>) »»~ 
Pharm. 37, 
mbine with 


4 ss ee . . ° 
Physiol. Chem. 37, 94 (1902), investigated salmin chloro- 


platinate 


Bechamp, Bull. Soc. Chem. (3) 11, 153 (1894); and 
Salkowski, Z. Biol. 37, 404 (1899), investigated the am- 
moinium compounds of the proteins. 

Schlossman, Z. physiol. Chem. 22, 197 (1896); and 
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Arny and Pratt, -!mer. J. Pharm. 78, 121 (1906), de- 
scribe compounds of the proteins with the alums. 
Liebrecht, Ber. Ges. 30, 1824 (1897), studied 


chem. 
the iodine compounds of the proteins, and Ostwald, 
Z. physiol. Chem, 95, 351 (1915), gives details regarding 
their preparation. 

e. 165 


evidence that the diamino and dicarboxylic acid radicals 


Kossel, physiol. Chem. 25, (1898), presents 
present in the proteins are active in the formation of 
compounds with acids or bases, respectively. 

Mathews, <lmer. J. Physiol. 1, 445 (1898), shows that 
lead acetate seldom precipitates proteins from a neutral 
solution, but readily precipitates them from an alkaline 
solution. 


Osborne, J. Amer. Chem. Soc. 21, 486 (1899); Z. 
physiol. Chem. 33, 240 (1901); “The Vegetable Pro- 
teins,” London (1909); and Ergeb. physiol. 10, 43 
(1919), found that the inorganic acids combine with 


edestin, legumin, excelsin, amandin, corylin, phaseolin, 
gliadin, hordein and Zein. 
Bio!. 40, 


studied the acid combining power of the proteins, and 


Cohnheim and Krieger, Z. f. 95 (1900), 


Von Rhorer, -Irch. ges. Physiol. 90, 368 (1902). con- 
tinued this work. 
398 


Osborne, J. (1901), has shown that 


Physiol. 
when casein is titrated with calcium carbonate, a definite 
portion of the calcium is carried into solution in the 
salt, with the of 


In this way he prepared ammonium, 


form of a soluble calcium evolution 


carbon dioxide. 
potassium, sodium, lithium, magnesium, strontium and 
calcium caseinates. 

Bechold, Zcit Fi physiol. Chem. 3.4, 122 (1901), de- 
scribes compounds of egg albumin with orthophosphoric 
acid. 

G. Mann, “Physiological Histology,” Oxford (1902), 
gives a discussion of the chemical action of the dyestuffs 
used in staining tissues, etc. 

Rohman and Hirschatein, Beitr. chem. Physiol. und 
Path. 3, 2238 (1902), investigated the compounds of silver 
with casein and found that under certain conditions the 
amount of casein which reacts with the metal is directly 
proportional to the number of COHN 
; 


have been opened up by combination with 


groups which 
a base. In 
other words, proportional to the hydrogen ion concen- 


Z. physiol. Chem. 42, (1904), 


found that silver united with egg albumin in molecular 


tration. Galeotti, 330 
proportions, under the proper conditions. 
Procter, “Principles of Leather Manufacture,” London 
(1903), page 211, shows that chromium is only firmly 
united with hide substance when it is in the form of its 
This union only 


cation Cr occurs when the chro- 


mium salt is basic, or when the solution is neutral or 


alkaline. 
Van Slyke and Hart, «Imer. Chem. J. 33, 461 (1905) ; 
Bosworth and Van Slyke, J. Biol. Chem. 14, 207 (1913) ; 


Soldner, Landwirthschaft 


and Z. angew. Chem. (1895), page 370; de Jager, Neder, 


Versuchts. 35, 351 (1888): 
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Tijdsche. Voor. Geneeskund. 2, 253 (1897); Laguer and 
Sackur, Beitr. Z. chem. Physiol. u. Pathol 3, 193 (1902) ; 
Courant, Arch. Ges. Physiol. 50, 109 (1891) ; and Timpe, 
Arch. Hyg. 18, 1 (1893), investigated the calcium com- 
pounds of casein. 

Loevenhart, Z. physiol. Chem. 41, 177 (1904; and Van 
Slyke and Bosworth, J. Biol. Chem. 14, 211 (1913), in- 
vestigated the calcium compounds of paracasein. 

Van Slyke and Chem. 
(1905), alcohol to a 
(litmus) solution of calcium and casein, the precipitate 


Hart, Amer. Jour. 33, 451 


found that on adding neutral 


contained exactly the same amount of calcium as that 


necessary to neutralize the casein to litmus. Similarly 


the precipitate from solutions neutrai to phenolphthalein 
contained the calculated amount of calcium. 

Hardy, J. Physiol. #3, 251 (1905); Robertson, J. 
Physiol. Chem. 11, 437 and 542 (1907); 72, 


14, 528 and 691 (1901), found that on adding a protein 


173 (1908); 


to a highly ionized solution, the conductivity of the solu- 
tion is diminished, and this change in conductivity is a 
measure of, but is not directly proportional to, the quan- 
tity of acid or base combined with the protein. Sjoqvist, 
eIrch. Physiol. 5, 277 (1895), found that after a certain 
amount of protein is added to the solution, the molecular 
conductivity of the solution approaches constancy, indi 
cating that all the acid is bound by the protein. 

Osborne, J. Physiol. 34, 84 (1906) has shown that 
casein will form water soluble compounds with various 
alkaloids. 


Suida, Z. Physiol. Chem. 50, 174 


(1910), studied the compounds of various dyestuffs with 


(1907): 68, 381 


the amino acids. 
Robertson, J. and 


J. Biol. 


Physiol. Chem. 11, 43% 
Chem. 5, 155 (1908), studied the 


of acids and alkalies by globulin by means of potentiom- 


(1907); 
neutralization 
methods. 


etric He found that the acid equivalent of 


globulin rose with increasing acidity of the solution 


(hydrogen ion concentration). 
Robertson, J. Biol. Chem. 


experiments upon the formation of protein-dyestuff com- 


13 (1908), mentions some 


pounds which appear to have been more or less over- 
looked by the textile chemists. He found that in some 
instances the water soluble protein compound of the dyve- 
stuff was insoluble in the organic solvents which dissolved 
the free dyestuff. In other cases insoluble protein dye- 
stuff compounds were formed from soluble proteins and 
soluble dyestuffs. He also calls attention to the fact that 
some protein dyestuff compounds have a different color 
from that of the free color or its inorganic salts. 

Biochem. Z, 21, 114 (1909), 
studied the compound or iron with casein. They found 


Rona and Michaelis, 
that the presence of proteins in aqueous soap solutions 
diminished the surface tension reducing power of the 
soap and they believe this to be due to the formation of 
a protein compound. 
Rerezeller, Biochem. Z. 


work of Rona and Michaelis regarding the surface ten- 


66, 207 (1914), confirms the 


sion of soap solutions in the presence of proteins. 
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Robertson, J. Biol. Chem. 7, 351 (1910), has shows 
that serum globulin is precipitated from serum by alcohol 
in the form of a compound with a base and not in the 
form of a free protein. 

Pelet-Jolivet, “Die Theorie des Farbeprozesses,” Dres- 
den (1910), gives an interesting discussion of the reac- 
tions of dyestuffs with various proteins, etc. 

709 (1910), investi- 
gated the compounds of ovomucoid with acids and bases 


Robertson, J. Physiol. Chem. 14, 


by electrochemical methods. 

Siegfried, Ergeb. d. physiol. 9, 334 (1910), describes a 
special form of combination between inorganic salts and 
amino- or poly-amino acids. 

rb, Z. f. Biol. 41, 309 (1910), using the method of 
Cohnheim and Kreiger, found that the amount of hydro- 
chloric acid bound by the proteins varied with the con- 
centration of the acid, which, of course, controls the hy- 
crozen icon concentration of the protein, but arrived at 
some erroneous conclusions, as pointed out by Roertson, 
“Physical Chemistry of the Proteins,” page 72. 

(1911): 90, 236 


(191+), strdied the zinc compounds of the proteins and 


Lippich, Z. phystol. Chem. 74, 360 
believes thet the compounds formed are controlled by a 
variety of factors, including the ionization, hydrolytic 


dissociation, ete. 


Kober, /. Biol. Chem. 10, 9 (1911); Kober and 
Sugiura, J. Biol. Chem. 13,1 (1912) ; Amer. Chem. J. 48, 
383 (1912): and J. Amer. Chem. Soc. 35, 1546 (1913): 
and Osborne and Leavenworth, J. Biol. Chem. 28, 109 


(1916), studied the copper compounds of the proteins, 
peptides, and arnino acids. 
Pauli and Falek, Biochem. Z. 47, (1912), 


the effects of caffein upon the viscosity and conductivity 


269 studied 
of gelatin hydrochloride, and believes that a compound 
is formed. 

(1912), 


regards the combination of neutral salts with electrically 


Pauli, Fortschr. naturwiss. Forschung 4, 223 
nevtral proteins as absorption compounds, while the re- 
actions with acids and bases are true sale compounds. 
M. Fort, J. Soc. Dyers and Colourists 29, 269-7 
(1913) ; 31, 80-3, 96-100, and 222-4 (1915), 


the formation of a chemical com- 


gives most 
excellent evidence of 
pound between the wool fiber and sulphuric acid, and 
finds that the mineral acid is displaced from its wool 
compound by the color of the acid in the acid dye bath. 
This work will be discussed fully in connection with the 
theory of dyeing wool. 

Lloyd, J. Soc. Dyers and Colourists 29, 259-65 (1913), 
believes that silk reacts with sodium sulphate according 
to the equation: 

Silk + 2H,O + Na,SO, = Silk. H,SO, + Silk.2NaOH 

Benedicenti, Biochem. Z. 63, 276 (1914), and Benedi- 
centi and Revello-Alves, Biochem. Z. 65, 107 (1914), be 
lieve that the change in the magnetic properties of irom 
in a protein solution is due to compound formation. 
Chem. 89, 149 (1914), studied 


Neuman, Z. physiol. 
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the compounds of zinc, copper, magnesium, aluminum, 
and iron with ovomucoid, and found that under similar 
conditions the amount of metal in combination was pro- 
portional to the molecular weight of the metallic hydrox- 
ide. ‘That is, the hydroxides unite with proteins in 
iometrical proportions. 

and Zuattro, Biochem. Z. 59, 


pared fatty acid compounds of the peptones by means of 


stoich 


[zat 226 (1914), pre- 


fatty acid chlorides at low temperatures. 


Procter, J. Chem. Soc. 105, 313-27 (1914), shows that 


the gelatin forms compounds with the various acids 
which ionize in the same manner as other salts of these 
acids. 


Bosworth, J. Biol. Chem. 20, 91 (1915), studied the 
compounds of fibrin with acids and bases, and found that 
it unites with equivalent molecular proportions of dif- 
ferent bases at the same hydrozen ion concentration. 

Eiull, J. Chem. Soc. 37 


state that definite chemical compounds between 


Lone and eImer. 
(1915), 


the various proteins and the halogen acids can be ob- 


1593-1606 


tained from mixtures of the protein with an excess of 
the acid, by evaporating over sulphuric acid at a low tem- 
perature, then over solid alkali, and finally drying at 75 
deg Cent. These compounds contain much more acid 
than is suggested by titration, and the dry salts are ex- 
tensively dissociated when mixed with water. 
Biol. Chem. 28, 

(1916), have shown that edestin will hold 34.67 per cent 


(shorne and Leavenworth, J. 109 


of its weight of cupric hydroxide in solution. This, on 
the basis of an atom of copper united to each atom of 
nitrozen, shows that ten out of every sixteen nitrogen 
combination with 
that 
exactly the proportion of nitrogen atoms in the edestin 
that COHN 
groups; and that gliadin gives exactly similar results. 
Wilson, J. Leather Chem. 


(1917), suggests the possibility of interaction between 


atoms in the edestin molecule are in 


the copper. It is more than a coincidence this is 


molecule are present in the form of 


elmer. Assoc. 12, 108 
the carboxyl radicals of protein with chromium cations 
in leather tanning. He also suggests the probable chem- 
ical mechanism of vegetable tannage to be the union be- 
tween the amino groups of the protein and the tannic 
acid to form compounds such as substituted ammonium 
tannates. 


114s 


favor of such a mechanism, while a study of the com- 


Thomas and Kelly, Jad. and Eng. Chem. 14, 


(1923), and 16, 800 (1924), present evidence in 


bining capacity of deaminized collagen for vegetable tan- 
nins by Chem. Soc. 48, 


/ 


Thomas and Foster, J. «Imer 
189 (1926), apparently proves it. 


that the 


This latter study shows 
removal of amino nitrogen from hide protein 
resulted in a decrease in its tannin-combining capacity, 
just as the neutralizing power of gelatin toward hydro- 
chloric acid is somewhat diminished when it is deaminized. 

Most dyers are familiar with the process of resisting 
wool towards acid dyestuffs by means of a tannic acid 
treatment previous to dyeing. There appears to be many 
points in common between the resisting of wool by means 
of tannic acid, the lower chrome combining power of 
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vegetable tanned leather, and the chemical theory of 
dyeing. However, more of this later. 


Robertson, “Physical Chemistry of the Proteins” 


(1918), page 73, shows that if the alkali-binding capacity 
of casein were independent of the hydrogen ion concen- 
tration, the addition of any alkali beyond that necessary 
to carry the insoluble casein into solution would be with- 
out effect upon the number of equivalents of alkali neu- 
tralized by one gram of casein. As the hydroxyl ion con- 
centration of the solution increases, however, the alkali- 
binding capacity of the casein, as determined by the po- 
tentiometric method, increases from 11.4 by 10—° equiva- 
lents per gram to 180 by 10— equivalents per gram, or 
sixteen times the amount of alkali necessary to carry the 
casein into solution. 


On paze 85, R. says, “Examination of the modern lit- 
erature, however, cannot fail to impress the reader with 
the conviction that in proportion to the adequacy of the 
chemical or physico-chemical technique employed, stoichi- 
ometrical relations between the proteins and the 


coml 


sub- 


stances with which they ne are revealed or in 
dicated.” 


1 


He also points out that while the equivalents of acids 
or bases in combination with the protein varies with the 
hydrogen ion concentration of the protein, precisely 
analogous phenomena are met with among the complex 
and double salts, and the salts of polybasic acids or poly- 


acid bases in organic chemistry. This, therefore, consti- 
tutes no legitimate grounds for the belief that the protein 
compounds are not molecular in character and conse- 
quently do not obey the law of constant combining pro- 
portions. He continues that, “All the accurate data we 
possess lend decided support to the view that although 
the proteins may enter into combination in multiple pro- 
portions, these proportions are constant and indicate that 
under definite conditions of reaction and concentration 
(hydrogen ion concentration) the protein molecules pos- 
sess a definite and measurable equivalent weight.” 

J. Loeb, Science 52, 454 (1920), says that “the ratios 
in which the ions combine with proteins are identical 


with the 


ratios in which the same ions combine with 


crystalloids. Or, in other words, the forces by which 
gelatin and egg albumin (and probably all other proteins) 
combine with acids or alkalies are the purely chemical 
forces of primary valence.” Also see J. Loeb, J 
Physiol. 3, 85 (1920-1). 

Trunkel, Biochem. Z. 26, 493 (1910), 


much of the published evidence on behalf of the “absorp- 


Gen. 
when so 


Says, 


tion theory” is of the unfortunate and inconclusive char- 


acter, advocates of “adsorption” cannot complain if their 


hypotheses are viewed with skepticism by physical 
chemists. 
A. Roncato, Arch. sci. biol. 6, 263-77 (1924), states 


that after shaking an egg albumin with powdered iron 
the ultra-violet spectrum is the same as that of albumin, 
showing that only an adsorption compound is formed 
However, the addition of a trace of ionized iron produces 
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an essential change, indicating the formation of a true 
chemical compound. 

Schofield, “Wet of Wool 
(1924), pages 39-42, after a careful review of the litera- 


Processes the Industry” 
ture on the action of acids on wool, writes, “The prob- 
lem of the reactions of wool or rather keratin, with acids, 
alkalies and chemical reagents generally, should be con- 
sidered in the light of the general protein reactions of 
similar type. Erroneous conclusions have undoubtedly 
been drawn, owing to an unduly narrow outlook in such 
researches. In the case of sulphuric acid, a mere absorp- 
tive view of the reaction appears to have been the pre- 
vailine standpoint, almost exclvsive of the possibility of 
chemical combination. Yet in other proteins such com- 
bination is indisputable. Hence the controversy regard- 
ing the permanent retention of acids, etc., by wool has 
been largely one-sided.” “The balance of evidence ap- 
pears to be that keratin or wool substances forms real 
compounds with acids.” 

In “Recent Advances in Protein Chemistry,” H. B. 
Vickey, Ind. and Eng. Chem. 16, 1029 ( 1924), very aptly 
says that salt formation in the strictest sense of the term 
with all the qualitative and quantitative implications, is 
entirely adequate to explain the behavior of proteins with 
With larger 


concentraticns nothing is known which is incompatible 


small concentrations of acids and alkalies. 


with this view, although under extreme conditions un- 
explained irreversible changes occur which result in the 
In 


we have learned, therefore, to look upon proteins, not as 


so-called “denaturing” of the protein. recent years 
mysterious colloidal complexes, bret as chemical indi- 
viduals of, in certain cases, avite well-known comnost- 
tion, with properties which conform to the laws of classi- 
cal chemistry.” 

He continues that it should be pointed out, however, 
that proteins can and often do occur in colloidal form. 
The colloidal chemists have quite rightly claimed certain 
of the properties of these substances for their field; but 
they have often been misled by a lack of the appreciation 
of the capacity of the proteins to enter into true chemical 
combination with other substances. Moreover, the difh- 
culties encountered by many are readily explained by a 
lack of purity of their protein preparations Chemists 
have frequently carried out elaborate research with puri- 
fied reagents and highly accurate physical apparatus upon 
grossly impure material. Chemists have every rea- 
son for gratification at the remarkable achievements in 
the field of protein chemistry in recent years. A much 
clearer comprehension of the problems has been attained, 
and the ground is well prepared for future research, 
which will undoubtedly yield results of the greatest im- 
portance. 

In a paper on “Proteins as Chemical Compounds,” 
T. Soc. Chem. Ind. 43, 144 (1924), before the Yorkshire 
Section of the Society of Chemical Industry, Atkin and 
Douglas state that in consequence of the work of Procter 
and Wilson, and Loeb, proteins are no longer regarded 
simply as “colloids” and the peculiarities in their behavior 
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towards acid and alkalies hitherto “explained” by adsorp- 
tion and other vague terms as gradually being climi- 
In truth, the solubility in acid and alkali is due to 
Quoting Procter, they state that 


nated. 
chemical combination. 
gelatin forms salts with acids capable of ionizing and 
variations in. swelling are correlated with osmotic pres- 
sure effects. Loeb demonstrated their amphoteric char- 
acter with an isoelectric point at pH 4.7. The titration 
results of Harris and Hopkins with lysine, with the cor- 
rections introduced, show clearly how their curve for 
lysine was made up of two neutralization curves, and 
in their examination of gelatin it behaved in a similar 
manner. 

They continue that carefully purified gelatin, which 
does not set to a jelly but is gradually precipitated, was 
made up to 1 per cent solution and titrated with acid and 
alkali at 25 des. Cent., using a hydrogen electrode and 
correcting for hydrolytic effects. The gelatin was neu- 
tralized by hydrochloric acid at, pH 3.65, corresponding 
to a combined weight of 1,100, and by sodium hydroxide 
at pH Further, 
pH 7%, 


other words, the gelatin is behaving like a weak polybasie 


5.65, combining weight 3,000. after 


there is evidence that soda is being attached; in 
acid. These results were shown to be in agreement with 
calculations made from the results of Dakin’s work on 
the nature of the gelatin molecule. 

W. F. and R. A. 


Symposium Monograph, 1925, 209-368, report investiga- 


Hoffman Gortner, Second Colloid 
tions on a number of proteins, and found that by poten- 
tiometric methods the same weight of protein, irrespec 
tive of chemical composition, bound approximately the 
same amount of acid or alkali when the final pH was 
more than 2.5 or less than 10.5. The log of the acid or 
alkali equivalents bound gave straight lines when plotted 
against the logs of equivalents of acid or alkali added, 
or against the final pH as abscissas. Compared on a nor- 
mality basis, a unit amount of protein bound approxi- 
mately equivalent amounts to hydrochloric, sulphuric or 
phosphoric acid. They contradict Loeb’s statement re- 
earding the amounts of hydrochloric and phosphoric com- 
bined at equivalent pH, and state that much more phos- 
phoric is bound than hydrochloric acid. 

Plotting the logs of equivalents of acid or alkali b yund 
avainst those of acid or alkali added, the lines for a single 
protein passed through a common point; for acids this 
Was approximately pH 2.5, and for alkalies approximate- 
ly pH 10.5. 
or alkali bound apparently depends on the chemical com- 


Between these limits, the amount of acid 
position of the protein. The logs of equivalents of acid 
and alkali bound in this pH region do not give straight 
lines when plotted against logs of final pH. “Tt is sug- 
gested that there are two types of combinations between 
proteins and acid cr alkali: (1) a chemical type of com- 
bination which takes place between the hydrogen ion 
and 10.5, and (2) 
which takes place 
is greater than pH 


concentration represented by pH 2.5 
an adsorption type of combination 
when the hydrogen-ion concentration 
2.5 or the hydroxyl-ion concentration is greater than 


aire 
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pH 10.5.” “The analytical data in regard to the amino 
acid content of the prolamines glaidins are not sufficiently 
drawn as to the 
chemical groups responsible for the chemical binding of 
alkali. In the case of acid binding, 
0.9923 + 0.00275 


free amino nitrogen of the | 


however, a correla- 


tion of r = was found between the 


rotein as determined in the 
Van Slyke apparatus, and the equivalents of 
at plI 2.8, and a correlation of 0.9918 


acid bound 


0.00312 was 


obtained between the sum of the free amino nitrogen 
plus one-fourth of the arginine nitrogen (free 
group of the guanidine nucleus) and the 


acid bound at DEH 25” 


amino 
equivalents of 
On calculating the 
points by extrapolating the loe 


1S( electric 
curves of 


type two, the 
acid and alkali curves intersect near pH 7. 


This was so 
whether the isoelectric point was calculated 
logs of the amount of acid and 


from (1) 
alkali bound and logs of 


their original concentration, (2) 


amounts of acid and 


alkali bound and equivalent PH, (3) logs of amount of 


The poten- 
ft the protein suspended in 
water does not, in a number of 


acid and alkali added and equivalent pH. 


tiometrically determined pH « 
instances agree with these 
extrapolated values, but is in the neighborhood of the 
values determined directly by cataphoresis and 
The 


“range,” 


other 
methods as given in the literature. 
“point” is probably an isoelectric 
of the oft 


chemical composition of 


isoelectric 
the position 
range on the scale being dependent on the 
the protein. “The calculated 


isoelectric point is very near the isoelectric point of neu- 


tral w: would 


iter. This is what be predicted on the 
theory that at higher concentrations of acid and alkali, 
the binding of acid and alkali 


follows the adsorption law, 
The calculated isoelectric 
I 


ints are not related to the 
the protein.” 

Gorton and Hoffman. Science 62, 464-7 (1925 ), write 
that the chemical nature of a protein and the power of 
the protein to bind-acid or alkali in 


tionships de 


chemical composition of 


stoichiometrical rela- 
pend on the chemical groups within the pro- 
lecule, and is limited to the 


range between pH 2.5 
LOLS, 


They suggest that there are two types of 
etween proteins and acid or alkali ; 
chemical type as 


combinations |] (i) 2 
above indicated and (2) an adsorption 
combination which takes pl 


le limits m0 tO 10.5. 


type of ace at pH values out- 


side t 


K. H. Gustavson and P. J. Wilson, Jnd. 


and Eng. 
Chem. 


. in reporting upon the reactions 
between chrome liquors and 


“The 


17, 537-83 (1925) 


hide substance conclude that 


data from this investigation cannot be based upon 


cept of the combination of chrome and hide sub- 
stance as being an adsorption only 


involving physical 
forces, 


form, instead. an additional link in 
evidence demonstrating the 
the ionic 


but the chain 
of justification of extending 
concept to reactions ot proteins.” 

According to I. M. Kolthoff, Chem. IW eekblad 22, 
‘89-94 (1925), the proteins are chemical individuals, 
ampholytes with individual 
With respect to H+ and 
amino 


minimum e juivalent weights 
OH—, the free carboxyl and 
sroups being responsible for the acid and alkali 
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binding capacity. He points out the difficulties 


by which 
the absorption theory is faced 


and its failure to explain 
reactions 
and the influence on these 


the mechanism of the with alkalies and acids 


reactions of polyvalent ions 
with opposite charge. 

According to E, 
(1925), 


Stiasny, Gerber. 51. 
pure polypeptides react with 
their amino groups anc 


163-7, 173-6 
acids only through 
1 with alkalies only through their 
at less than pH 10.5, but at higher pH 
values the peptide linkage 

A. Ponte in the /. 
(1925). 


carbe xy gre Ups 


also reacts with alkali. 
Soc. Leather Trades Chem. 9 
reports the results of 
upon the retention of 


, 336-99 
some experimental work 
various acids by delimed calf pelt 
These were immersed in 1.0 N, 0.1 N 


. and 0.1 per cent 
solutions of sulphuric, 


hydrochloric, formic, acetic, tar- 
taric and citric acids for fifteen hours, 
for thirty minutes in twelve 


twelve changes of water, 


Washed by immer- 
sion changes of 


alcohol, 
and twenty-four chanves 
The amount of 
Was greatest with the 10 \ 
Ing with alcohol, « 


of 
Water respectively, acid taken up by the 
hide solutions and after wash 
“ach wash removing further portions of 
the acid. Comparison ‘of the for tl 
expressed in terms of hydrochloric acid, 


the amount of acid 


results 1¢ different 
acids, shows that 
remaining in the 


pelt de} ends on the 
nature and chemical activity of the acid, its basicity, and 
to a smaller degree, on the concentration of the solu- 
tions used. In explaining the fact that 


of polybasic acid is 


a larger amount 


fixed than of a monobasic acid. it is 


assumed that the hide substance, R(NH.,).. 
with acids to form salts 


and R( NH, ).. H,SO,, 


combines 
of the types R(NH,),.2HC1, 


Which are hydroly zed on Washing 


fo compounds of the types (NH. H)RNH,.HCI and 
(NH,OH)RNH.(S¢ ) A). 

Shukoff and Stschoukareff, J. P/ ysical Chem. 29, 285- 
Y4 (1925), state that by following the titration of hydro- 


chloric acid by sodium hydroxide in the presence of com- 
mercial gelatin with 
that the titration 


pH 


that gelatin is a mixture of t 


a hydrogen electrode, it was 
curves 


found 
met at a point corresponding to 
0.6. They assume that this curve is due to the fact 
wo substances with different 
isoelectric points. The decrease in the amount of sodium 
hydroxide required to be added to the 
to produce a given PH value | 


portional to the amount of 


solutions in order 
tween 3.5 and 5.6 is pro- 
gelatin in solution. Similarly 
1ydroxide required to produce a 
9.6 and 10.5 is al 
to the amount of gelatin present. 


pH the 


bound by 


the increase in sodium | 
given pH value between SO proportional 
Hence, for a definite 


value, number of hydrogen or 


hydroxy] ions 
a gram of gelatin is constant and independent 
gelatin 

In a recent investigation upon the behavior « 
ized collagen, 


of the concentration of the 


f deamin 
Chem. Soc. 
give the following evidence 
of the chemica] nature of 


Thomas and Foster, J 
(1926), 


Amer 
1S, 489-501 in favor 
tanning. Treatment of animal 
skin with nitrous acid yields a product of diminished 
nitrogen content. The isoelectric point of such “deamin- 
ized collagen” is in the region of pH 3.5 to 4 


, aS revealed 
by the dye technique and other 


methods, while that of 
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the original protein was about pH 5; see Thomas and 
Kelly, J. 195 (1922). 
chemical point of view, the more acid character of 


Amer. Soc. 44, From a purely 
“de- 
aminized collagen,” in comparison with collagen, is to be 
If the 


combination between skin and organic tannins is funda- 


expected upon removal of nitrogenous groups. 


mentally a chemical reaction between nitrogenous groups 
of the protein molecule and the acidic tannins, then col- 
lagen which has been impoverished in its nitrogen groups 
should show a diminished rate of tanning in acid solu- 
tions and a shift in the minimum rate to a more acid 
region. Thomas and Foster found this to be true in their 
experiments. 


J. A. Wilson, Jnd. and Eng. Chem. 18, 47-50 (1926), 


states that when acid enters into chemical combination 
with leather, it actually ceases to be acid, even though 


Also, 


“these experiments show that the large amount of acid 


so indicated by the method of analysis employed 


normally found by analysis in chrome leather is not pres- 
ent as free acid; on the contrary, the great sensitivity of 
chrome leather to destruction by acid indicates that only 
a very small amount of the acid of chrome leather is pres- 
ent in the free state. However, the acid found in chrome 
leather is capable of neutralization, and as fast as the 
small amount of free acid is removed more is liberated 
to take its place. Chrome leather may be looked upon as 
a sulphuric acid reservoir having a high capacity factor 
and a low intensity factor.” ‘The apparently much lower 
capacity of vegetable-tanned leather for acid seems to be 
due to the tannins combining with the protein groups 
which are otherwise capable of combining with acid. 
Wilson and Pear (not yet published) have found that 
an increasing degree of vegetable-tannage renders hide 
substance less capable of removing acid from solution. 
They have also found that the sulphuric acid content of 
chrome tanned leather is decreased materially by vege- 
table retanning.” 

In discussing the chemistry of tanning, K. H. Gus- 
21, 53-7 (1926), 


tavson, J. Amer. Leather Chem. Assoc. 
states that chrome tanning cannot be explained as absorp- 
tion, which is a meaningless term in this connection. 
The absorption conception cannot explain why the com- 
bination of hide substance and chromium in a 50 per cent 
basic liquor exhibits a sharp maximum at 17.5 grams of 
chromic oxide per liter, why this maximum shifts to a 
lower concentration with increasing basicity, why two 
further points of maximum occur under certain condi- 
tions, and why sulphates and chlorides behave very dif- 
ferently. 

E. Wolesensky in “Behavior of Synthetic Tanning 
Materials Toward Hide Substance,” Tech. Paper of the 
Bureau of Standards, No. 309 (1926), says, “The tan- 
ning process, in the case of the type A syntans (synthetic 
tanning materials), appears to be a true chemical com- 
bination of the tanning material through its sulphonic acid 
groups with the hide substance, probably through amino 
groups of the hide protein, while in the case of the type 
B syntans, in addition to this chemical combination, the 
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tanning process appears to include also some other mode 
of fixation, possibly adsorption.” 

K. H. Gustavson, J. Amer. Leather Chem. Assoc. 21. 
22-30 (1926), writes that with decrease in the percentage 
acidity of chrome liquors, there is an increased fixation 
of chrome by formaldehyde-collagen and for a moderate- 
ly acid salt this increase is accentuated by increasing con- 
centration of the liquor. The grass-green color of the 
tanned formaldehyde compound seems to show that the 
color of ordinary chrome-tanned leather is due to internal 
salt formation between the secondary valencies of the 
chromium salts and the basic groups of the proteins, 
Fixation of chromium containing anions is decreased by 
pretreatment of the collagen with formaldehyde. Hide 
powder tanned with sumac, quebracho, and tannic acid 
at pH 2.0 to 6.0 shows decreased fixation of chromium 
from chromium chlorides and sulphates (up to 50 per 
cent reduction). In concentrated basic liquors part of 
the tannin is replaced by chromium, probably due to the 
fixation of electro-negative sulphato-complexes. The ox- 
alato-compound showed a proportionately lesser retarda- 
tion in the chromium fixation by the tannin-collagen com 
pounds than the salts in which chromivm is present as 
cation. 

He points ovt that the degree of chromium fixation by 
hide substance from ordinary chrome liquors is deter- 
mined not only by the state of the acidic groups, but is 
Hide 


powder tanned by means of chromium cations shows no 


also a function of the basic groups of the protein. 
decreased affinity for vegetable tannins. Hide powder 
tanned with oxalato-chromium compounds shows a slight 
decrease in the rate of vegetable tanning. The reactivity 
of deaminied collagen and tannin-collagen compounds 
towards cathodic and anodic chromium is similar and this 
resemblance supports the inner complex hypothesis of 
chrome tanning, according to which the chrome-collagen 
compound is an internal complex salt of the type: 


NH, — CH, 


! 
, 


CH,— H.N 


‘\ 


CO ) O—-CO 


The primary valency is probably concerned in the re- 
action of chromium salts with the acidic groups in colla- 
gen (and keratin) and secondary valency with the basic 
groups. Anodic chromium fixation from the oxalato- 
compounds shows a maximum rate in the isoelectric zone 
of the proteins and is probably of the residual valency 
type. This reaction is distinctly different from the com- 
bination of chormium cations with collagen. 

In regards to the formation of chemical compounds in 
tanning leather, Thomas and Foster, J. Amer. Chem. Soc. 
48, 489-501 (1926), state that from a purely chemical 
point of view, the more acid character of “deaminized 
collagen” in comparison with collagen is to be expected 
If the combina- 
tion between skin and organic tannins is fundamentally a 


upon the removal of nitrogen groups. 
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chemical reaction between the nitrogen groups of the 
protein molecule and the acidic tannins, then collagen 
which has been impoverished in its nitrogen groups should 
show a diminished rate of tanning in acid solutions and a 
shift in the minimum rate to a more acid region. This 
has been found to be true. 

\. T. King, Dyer and Calico Printer 55, 34-6 (1926), 
states that wool appears to consist of a variety of amino 
acids in some form of combination, and that it to some 
degree possesses the properties of these amino acids. As 
these acids are amphoteric, they form salts with both acids 
and bases, and while both the acid and basic properties 
of the amino acids are feeble, the salt formed with either 
sulphuric acid or sodium hydroxide is comparatively 
stable. ‘Wool behaves similarly, but with this differ- 
ence, that whereas with the amino acids the acid groups, 
and the amino or basic groups, are free to react easily; 
in the case of wool, these groups must be regarded as 
fettered or chained up, and their activity subdued. In 
other words, wool if not actually amphoteric, is at least 
pontentially so. Thus wool combines with sulphuric 
acid, for example, forming a salt which we may term 
keratin sulphate, and with sodium hydroxide forming 
sodium keratinate.” ‘Some chemists prefer to re- 
gard this taking up of acid and alkali by wool as a purely 
physical absorption. I have not time to review the evi 
dence on this point,, which to my mind is conclusively 
in favor of the chemical standpoint.” 

Last, but certainly not least, the well known fact mas 
be mentioned that wool is dyed by a larger number of 
dyestuffs, of a wider variety, and to a greater fastness, 
than any other natural fiber. In other words, it appears 
to be more reactive than its nearest relation, silk, or any 
other fiber. Silk follows it as a close second in this re 
spect and takes up the dyes at a lower temperature than 
does wool. It is possible that this slight difference in the 
reactivities of wool and silk proteins with dyes may be 
due to the differernces in their physical structure, inas- 
much as wool is cellular but amorphous, while silk is not 
cellular but contains a crystalline constituent.* 

That this dyeing reaction is chemical in nature, and 
not physical, is demonstrated by the fact that upon im- 
mersinge wool in a hot colorless solution of rosaniline base, 
the fiber is dyed red just as though rosaniline hydrochlo- 
It is 


well known that the rosaniline base alone will not dye, 


ride had been applied instead of the colorless base. 


and that the color is formed by the union of the color- 
less base with an acid. In this case the amphoteric pro- 


tein wool acts as the acid, forming the colored compound. 


(This is the eighth paper of the series on “Wool” by 
Vr. Mullen. The next paper will deal with some gen- 
eral reactions of the keratins and the related proteins. 
[t will appear in an early issue.) 


*See “The Constitution of Wool,’ American Dyestuff 


Reporter 15, 468-9 (1926). 
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STANDARD CELLULOSE NEEDED 
Absence of progress in the technology of vegetable 
fibers and the importance of a standard cellulose in 
studies of that nature are given brief mention by the 
German correspondent of Industrial and Engineering 
Chemistry. 


He says: “In spite of the great progress 


in the textile industry, in spite of the astonishing de- 
velopment of artificial silk manufacture, in spite of the 
discovery of various new fibers, the scientific investi- 
gation of vegetable fibers is not really progressing. 
Many contradictions stil] keep occurring in the litera- 
ture. These are ascribed by Prof. Carl G. Schwalbe, 
the well-known cellulose investigator, to the fact that 
raw material of differing age has been used. As far 
1913 that a 
standard cotton cellulose be made available to research 


back as Schwalbe demanded so-called 


Sut this 
standard cellulose must be designated precisely, as to 


workers, as is already the case in America. 


fur- 
thermore, in addition, along with a standard cotton 


the year of production and duration of storage; 


and if 
possible definite flax and hemp varieties must be made 


cellulose, a definite standard wool cellulose. 


available. 
that 


llowever, it must be borne in mind in their 


use, even these standard celluloses undergo a 
continual alteration, which can only be offset by most 
careful storage, if possible with the aid of preserva- 
tives.” 


REPORT OF THE DYE DIVISION, AMERICAN 
CHEMICAL SOCIETY 

The general dye papers of the A. C. S. Dye Division 
meeting were given on Tuesday morning, September 
‘, and among these was a paper continuing the work 
of Gordon and White on absorption of dyes by gels. 
This was followed by a number of excellent contribu- 
tions from the chemists of the Color Laboratory in- 
volving a process of making alizarine from o-dichloro- 
benzene and phthalic anhydride using aluminum chlo- 
ride by Phillips, and the determination of the vapor 
pressures at varying temperatures of the toluidines, 


naphthols and nitro-toluenes by 


Berliner, May and 


Lynch. The abstracts of these papers appeared in the 
last issue of The RrEpoRTER. 
At the business meeting of the division the follow- 
ing officers were elected for the ensuing year: 
Chairman, M. L. 


pany; 


Crossley, of Caleo Chemical Com- 
vice-chairman, E. Kk. Bolton, of Du Pont Com- 
secretary-treasurer, H. T. 
Additional members of the 
Committee, C. H. Herty and C. G. Derick. 


pany Herrick, of Color 


Laboratory. I¢xecutive 

Following the regular program was a Symposium 
on “The Progress of Dye Industry in the United States 
During the Past Decade,” which was arranged by Dr. 
Crossley. This was a supplement to the previous 
symposium held several years ago describing the prior 
war accomplishments in the dye field. The abstracts 


of these papers have also been published. 
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Foreign Dyes Imported Through New York 
and Other Ports During August 


Compiled by the Chemical Division of the Bureau of Foreign and Domestic Commerce in Collaboration 
with the Chemical Division of the United States Tariff Commission 








KEY TO ABBREVIATIONS OF MANUFACTURERS’ NAMES 


1-—THE SIX LEADING GERMAN COMPANIES 
A—Actien-Gesellschaft fur Anilin-Fabrikation, Berlin. Founded 
1873. 


B—Badische Anilin-und-Soda-Fabrik, Ludwigshafen-on-the-Rhine. 
Founded 1865. 


By—Farbenfabrixen, vormals Friedr. Bayer & Co., Leverkusen- 
on-the-Rhine. Founded 1862, 


C—Leopold Cassella & Co., Frankfort-on-the-Main. 
1870. 


K—Kalle & Co., A. G., Biebrich-on-the-Rhine. Founded 1870. 


M—Farbwerke, vormals Meister Lucius & Bruning, Hochst-on- 
the Main. Founded 1862. 


Founded 


2—THE SMALLER GERMAN COMPANIES 


BK—Leipziger Anilintabrik Boyer & Kegel, Furstenberg. near 
Leipzig. Founded 1882. 


CG—Chemikaliewerk Griesheim G. m. b. H., Griesheim-on-the- 
Main. Founded 1882. 

CJ—Carl Jager G. m. b. H., Anilinfarbenfabrik, 
Founded 1823 

GrE—Chemische Fabrik Griesheim-Electron, 
Main. Founded 1842. 

L—Farbwerk Mulheim, vormals A. Leonhardt & Co., Mulheim- 
on-the-Main. Founded 1879 

tM—Chemische Fabriken, vormals Weiler ter Meer, Uerdingen- 
on-the-Rhine. Founded 1877. 

WD—Wulfing, Dahl & Co., A. G. Barmen. 


Dusseldorf. 


Offenbach-on-the- 


Founded 1842. 





OREIGN 

York and other ports during the month of Au- 

gust totaled 
value of $298,159 
New York, 371,336 pounds, 
Albany, 


Boston, 920 pounds, with an invoice value 


coal-tar dyes imported through New 
330,414 pounds, with an invoice 
Imports by ports were as follows: 
with an invoice value of 
S2BI,8GES ; 8,145 pounds, with an invoice value 
of S7,908; 
of $668, and Detroit, 15 pounds, valued at $15. 
Imports of Synthetic Dyes 
—_——1926- 1925 


Invoice 








Invoice 


Pounds Value Pounds Value 

January 190,459 $184,018 103,984 $359,376 
February 479,027 177,255 373,259 365,268 
We L87,804 135,891 527,964 488,501 
ee 137,526 101,606 451,005 426,141 
aM saseews 392,739 343,74 370,271 347,904 
DR canes 333,319 317 296 376,668 333,654 
August 380,414 298,159 330.674 303.612 

‘Total 3,052,713 $2,761,649 3,509,668 $3,317,071 


3—SWISS COMPANIES (ALL AT BASEL) 


ono vormals L. Durand, Huguenin & Co. Founded 
i. 


G—Anilinfarben-und Extract-Fabriken, vormals Joh. Rud. Geigy. 
Founded 1764. 


I—Gesellschaft fur chemische Industrie. Founded 1885. 
S—Chemische Fabrik, vormals Sandoz & Co. Founded 1887 


4—DUTCH AND FRENCH COMPANIES 


FA—Farbwerk Ammersfoort, Ammersfoort, Netherlands. Founded 
1888 


NF—Niederlandische Farben-und-Chemikalienfabrik Delft, Delft, 
Netherlands. Founded 1897. 


CN—Compagnie Nationale de Matieres Colorantes et Produits 
Chimiques. Founded 1917. (Etablissements Kuhlmann 
merged with this company in 1923.) 


P—Societe Anonyme des Matieres Colorantes et Produits Chi- 
miques St. Denis (formerly A. Poirrier). Founded 1830. 


5—ENGLISH COMPANIES 


Bro—Brotherton & Co., Ltd., City Chambers, Leeds. 
BAC--British Alizarine Co., Ltd., Manchester 

BD—British Dyestuffs Corporation, Ltd., London. 

Cl Co.—The Clayton Aniline Co., Ltd., Clayton, Manchester. 


CV—The Colne Vale Dye & Chemical Co., Ltd., Milnsbridge, 
Huddersfield. 


Hol—L. B. Holliday & Co., Ltd., Huddersfield. 
Scot—Scottish Dyes, Ltd., Grangemouth. 





Five Leading Dyes, by Quantity, Imported During 
August, 1926 


Pounds 


ibanone Yellow R (single strength)........ 32,182 
Rhodamine B (single strength)............. 24.165 
Indanthrene Yellow G (single strength)..... 17.544 
Indanthrene Blue GCI) (single strength).... 11.998 


Helindone Printing Black RD Paste 10,000 


Dyes and Intermediates Remaining in Bonded 
Customs Warehouse 
Coal-Tar 


Intermediates 


Coal-Tar 
Dyes and Colors 


(pounds) (pounds) 


January 31, 1926........ 703,159 763,409 
February 28, 1926....... 596,154 855,170 
pantem 31, 2926. ......... 447,588 896,530 
Apr 30, 2926... ..0.5 «2 359,164 928 59% 
May Si, 1926. ociacs.% 535,226 ‘ 946 120 
June 30, 1906........... 671,396 V%2,475 
Bee BA, TOPO. cis5 kde 212,186 781,796 





> an 





September 20, 1926 AMERICAN DYESTUFF REPORTER 617 


Per Cent of Dyes by Country of Shipment Colour 


aia Index Schultz Quantity 
1 926—.——-- ——___- No. No. Name of Dye and Mfr. (pounds) 
Aug. July June May 677 512 Magenta AB—(iG) .......cccccccccclessee 2,000 
? Germany oso 4a 17.0 60.0 51.5 60.0 681 216 Crystal Violet C Conc.—(G)............... 110 
| Switzerland ..... 34.0 30.0 36.0 258.0 682 UiS. Fettigd ViGlet AB) eanienicsce saves segaedecas 400 
PPANCE coe nica sno 2.9 2.% 1.0 1.0 699 ook Enocyanine AC—(G) ..66.6s%00ss0%0e0e00e00 1,102 
i Bmcland ccc. «ic 0.5 1.4 hoe 3.0 707 Soe Water Bite (AGS) svsecnkicadvdccesssuas<s 200) 
Belgium ........ 5.5 1.0 3.0 5.5 712 543 Brilliant Acid Blue V—(By) 
Paced gs an 05 0.5 Racene: Bite VU) 56.4: cas cawsenewa ses 3,006 
Ital 20 LS 05 ny PUR BU Rk line AD. occ sic cesccexeeeccce 551 
H al Pa = = 10 71d 546 Blue Extra—(C) 
a , Blue FF—(C) 477 
Se elie a 0.4 - a 3 a St eeane ad teen kate ae ence 
’ 720 291 Eriochrome Azurol BC—(G)...........0se« 2,205 
} . ; ; 724 555 Aurin (Lo) otal tote drt it 334 
lhe dyes in this report are grouped by both Colout a oe vd 
: : : R 28 woe. Victoria Binge Bethe ccc vcccvcdccudcceas 220 
Index and Schultz numbers, and, in the case of those ae mea ae ‘ : . 
) 599 ~Basic Pure Blue BO—(B)............:.00<000 591 


which could not be identified by either number, the 


jt 
on 
+ 


Alkali Fast Green 3G—(IG) Esse, Ssh ine as wacky 


aw Ss) SS SY 
t wit ‘ 


classification according to the ordinary method of ap- 48 579 Sulpho Rhodamine B—(M).............0-. % 
plication was adopted. As the pastes and powders of 49 573 Rhodamine B Cone. (s. s.)—(G) 
the vat dyes vary widely in strength and quantity, Rhodamine B Extra (s. s.)—(B) 
1 4 } : Rhodamine B Extra (s. s.)—(1) 
each vat dve has been reduced—in nearly every case— 9 : 
; - s - : Rhodamine B Extra (s. s.)—(IG).......... 24,165 
to a single-strength basis. 751 5/4. Rhodamine 3B Extra (s. s.)—(IG)........ 125 
737 580 Fast \cid \ iolet B (1G)... coerce cecesecce 300 
DYES OF COAL-TAR ORIGIN 758 582 Fast Acid Violet R—(IG)..............000. 10\ 
Caisur 7239 Brilliant Phosphine 5G—(1) 


Index Schultz Quantity Patent Phosphine G—(1I).. 992 








No. No. Name of Dye and Mfr. (pounds) 795 607 Runie AL Con PN hs enlace ak hee 209 
3 48 Metachrome Yellow RA—(IG)............. 797 608 Euchrysine RRDX—(B) 
In 58 Chrome Orange R—(DH).............ees- 11u Patent Phosphine GRNTN—(IG).......... 2.060 
- 26 Oks Cate BOG)... 2 OO ee 
: ; AO Carmine GA—(IG) 5 < sccedasccaswiacdad 1,857 
2/9 - Benzo Fast Red SBI REGEN: dace cose eck Rama 400 839 673 \vocarmime He (1G) 
48 256 Sulphon Cyanine G—(1G)....6..ciesanccss 200 Rosinduline 2B Bluish—(K)............ ea 683 
316 273 “Biae WA—(h) 66sec cccvkccvcss + hace oie 167 833 Benzyl Fast Blue Bl (1) 
319 - Benzo Fast Heliotrope BL—(By) Zylene Milling Blue GL Cone.—(S)..... .» 2,057 
Benzo Fast Heliotrope 2RL—(By)......... 1500 875 923. Fur Blue Black A—(IG) 
325 Brilliant Benzo Violet B—(By)..........-. 1,156 Fur Blue Black SB—(IG) 
ot tadashi te Sa 1G) a0, OS Me RUN ii nis wid nice nlg Sd ocbia wisn 725 
- t eee RECA C RCE RaEse 876 620 Capri Blue GON Conce.—(IG)........<s0ce. 50 
Chlorantine Fast Yellow 4GL—( sovesens GBI 879 Chromazurine G Powder—(DH) 44; 
; > 899 640 Modern Azurine 5G—(DH)......... 11 
| seeee 6,007 Q24 660 Methylene Gree G Extra S ) 
mo, SOS cc pe: Watet SOs ce. oo sxc vaGowanscces 25 Methylene Green W—(G)......... 4,528 
| 4 500 926 661 Thionine Blue GO—(IG)......... ree re 50) 
4% 33 971 748 Hydron Blue B Powder (s. s.)\—(IG)....... 667 
141 §$— Chromocitronine ,R—(DH) ................ 44) 1027 778 Alizarine Red VI Extra Pure—(IG)........ 4,410 
449 364 Diazo Brilliant Black B—(IG)............. S00 1034 780 Alizarine Red S Powder—(1G) 
427 Alizarine Red W Powder—(By)........... 684 
1402 1039 785 Alizarine Red XGP Paste—(By)........... 1,602 
} 404. Diamine Yellow N Powder—(IG)....... i 10, 1053 - Alizarine Light Blue SE Con (S) 
559 48 Diamine Bronze G—(CIG)).....0 ccs cccuseacece 25 \lizarine Sapphire Blue SI ee 1,284 
i 61 449 Trisulphon Brown B Conc.—(S)....... ... 2,000 1054 858 Alizarine Light Blue B—(S) 
t 59] 4J2 Chicramine Blue FW—(S)). occ sici ccc ccc 2,000 \lizarine Sapphire Blue B—(1)............. 5,572 
5 595 476 Benzo Chrome Brown G—(IG)............ 50) 1064 \lizarine Cyclamine R Paste—(iG)....... 798 
Pr 628 206 Diphenyl Catechine G Supra—(G)......... 4,409 1067 804 Alizarine Blue S Powder—(IG). 2,000 
& 639 22 Supra Light Yellow 2GL—(By)............ 2,335 1073 852. Alizarine Irisol R Powder—(IG) 
fs 658 496 Rhoduline Blue 6G—(IG) \lizarin BMG: JOO (AS) ec sksrcce sev deaws 1,461 
SOCOM IAECINE——(0a) 6.0 ais asic wis era awie ees seis nares 951 1077 860 Alizarine Direct Blue BGAOQO—(IG)...... 1,009 
643 196: “SCtGCVAMMO—E) fis kine k veda ch bvcwals omens 110 1078 865 Alizarine Cyanine Green G—(By) 
666 502 Guinea Green B—(IG) ........ eee nae 2 \lizarine Cyanine Green 3G—(IG)......... 894 
; 667 503. Benzyl Green B—(T) 1082 863 Anthraquinone Blue Green BXO—(IG).... 150 
' Brilliant Acid Green 6B—(By) 1084 $54 Alizarine Viridine FF—(DH).............. 1,102 
Guinea Fast Green 3B—(IG) 1088 855. Alizarine Sky Blue B Powder—(By)....... 1,652 
‘ Proseiden Green SGA—(1G) «...0:..656s0:0aces 1.736 1091 - Alizarine Rubine GW Powder—( By) 
% 670 SOS Ace “Sarre ta BE ies ake kde ece ev cleus ES Alizarine Rubine R Powder—(By)......... 991 
G 671 ee WR SU I 5 oi is ov ce ei wanna sbew eas 2,205 1093 850 Vat Blue WB Powder—(B)............... 342 








618 
Colour 
Index Schultz Quantity 
No. No. Name of Dye and Mfr. (pounds) 
1095 759 Anthra Yellow GC Powder (s. s.)—(B)..... 808 
1096 760 Vat Golden Orange G Double Paste (s. s.) 
—(IG) 
Vat Orange G Double Paste Fine (s. s.) 
rE CH esas eats ary steve cits calico ain Blesortians 9,902 
1097 761 Vat Orange RRT Paste Fine (s. s.)—(1G).. 4,857 
1099 763 Vat Dark Blue BOA Pst. Fine (s .s.)—(1G) 2,505 
1104 767 Vat Brilliant Violet RR Paste Fine—(B) 
Vat ‘Brilliant Violet RR Powder (s. s.)—(B) 3,385 
1106 838 Vat Blue RSP Triple Powder (s. s.)—(1G) 1,500 
1109 840 Vat Blue 3G Powder (s. s.)—(1G) 
Vat Blue 3G. Paste (s. s.)\—CUIG)........005% 2,500 
1113 842 Cibanone Blue GCD Dbl. Pst. (s. s.)—() 
Indan. Blue GCD Dbl. Pst. (s. s.)—(B) 
Vat Blue GCD Dbl. Pst. Fine (s. s.)—(M).. 11,998 
1118 849 Sandothrene Yellow NG—(S) 
Vat Yellow G Dbl. Pst. s. s.)-—(1G) 
Vat Yellow G Dbl. Pst. Fine (s. s.)—(1G) 
Vat Yellow G Powder (s. s.)—(B) 
Vat Yellow G Powder (s. s.)—(IB)........ 17,544 
1133 819 Algol Red R Extra Paste—(By) 
Algol Red R Extra Powder (s. s.)—(IG).. 2,797 
1143 827 Anthra Bordeaux B Paste—(IG)........... 466 
1145 834. Vat Gray GK Paste—(By) 
Vat Gray GK Powder (s. s.)—(IG)......... 2,264 
1149 873 Vat Brown GR Paste—(1G)..... occ ccsees 500 
1150 833 Vat Olive R Powder (s. s.)—(IG)......... 3,20 
1151 Vat Brown IR Powder (s. s.)—(M) 
Vat Brown R Paste—(By). ....680.4600.00% 2.10 
BSZ - Vat Brown B Paste—(GrE) 
Vat Brown G Paste—(By) 
Vat Brown G Paste—(IG) 
Vat Brown G Powder (s. s.)—(IG)......... 4,628 
1155 $25. Algol Red B Paste—(By) ..c.c. ccc cccsanss $5 
1161 871 Indan. Reddish Viclet RRK (s. s.)—(B). S 
1163 832 Vat Violet BN Paste Fine—(B)........... 2,39) 
1170 795 Cibanone Yellow R Paste—(1) 
Cibanone Yellow R Powder (s. s.)—(1)..... 32.182 
1173 793 Cibanone Blue 3G Paste—(I).............. 2,204 
1188 884 Brilliant Indigo BB Paste—(IG)........... 2.505 
1207 O12 Anthra Red-B: Paste—C1G) .....2....06..400.00% 1,034 
1212 918 Ciba Red 3B Powder (s. s.)—(1) 
Thioindigo Red 3B Powder (s. s.)—(K) 
Vat Red Violet RH Paste—(IG) 
Vat Red Violet RH Powder (s. s.)—(IG)... 9,910 
1217 913 Helindone Orange R Powder (s. s.)—(IG) 
Vat Orange R Powder (s. s.)—(M)........ 2.560 
1228 907 Thioindigo Scarlet 2G Paste—(IG)........ 1,500 
1229 Oe Ciba Red KR Paste—]). . occ cckicccace cee 9,038 
UNIDENTIFIED DYES 
Acid Dyes 
Quantity 
Name of Dye and Manufacturer (pounds) 
Acid Nidlime Yellow G Gont:—(8) «icc cc ccc ccc aaecsesse 500 
PACH OME, CaS ROC iss ine scare cc oivie iow giaee ere bles ee aie 222 


Alizarine Brilliant Sky Blue R—(IG).................... 25 
Ahzarme Supra Blue A—(CIG)...... 0.6.6. c cee ce caen 1,400 
Alkali Past Green 2b P—(By)s. occ oe cc ewancaseaes 100 
Pubtta, Vaewet i Pemtra—— (iG «ox. csn cee cewaad wees. 100 
Dirinant Acid Bime Pl—OBY) 6.6... idee cs cacasscoeecs 220 
PRP aTeARE OPA Tt LEE a ooo 5a 5 oso a eine orasa. § wie iereterece s 2 
Besiname Mii Bie B— (CC). wo. ck cave cecd ownessecen 1,543 
PRT BOMUIEY PO ois 6b bbs oes ceases wewcsspeceene 500 
srilliant Wool Blue FFB Extra—(IG).................. 100 
Brilliant Wool Blue FFR Extra—(IG).................. 500 
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Quantity 
Name of Dye and Manufacturer (pounds) 
URIS AE MORN CPR EEE Co a ica nioe Saws sind basa meds ei 110 
CUR BE WN Raph DY i ibis pein 8 see caieias ase el oiaint 495 
ast med ‘Green BE Pctea—(1).. cscs scc siene:s sicasa dene 500 
Past tight Mee G— (By) cic. essccs.csassscandvasd Ss clate 200 
MGR ARE vm No 6 o.oo aoc Stn Slaw nie Os ang eS a ded o 2 
Rae EE VY AB) 5 soi none bo sheds n weanw ac cioeae 2 
Cee SAE TIOWIER aE) 655.5 ios 3.5 6:cl wise sis died oie eee 2 
tmnea Carmine BCI) «icc scien cui desdudeiceascmavan 2 
ARC RUN Nao sso Sc ana cea eS ge mrdials wd ea a aiersens 2 
PRN NN i io sa cdeas scans cok sds ne'er oda ASR REA 1,54 
inc Bite BITEN Powder=(1G) acces ccescssaaasws 1,000 
RE ESE Teak OE sore es ao anc aise SSR srstenn  wR reas 1,764 
ANON PRE ROE eg 55 a oso sek ord Sune awa 4.e we eie ee wes 110 
DEMOS VCNOW TCO aiid iis dis nd vin nk a diae a deieaitlera 20 
Retna NE WIN O—RC  oes Saw Ne dis 4 oe th pista sangha cttw al beable cs 1,500 
Milling Yellow R—(IG)........ Eola fviahikats Vasareeked pole 2 
TAN RREUNEE, HEBD aoe 5 os tesking Hae os Ste x ene wa Seas HO aw 663 
PRIN NN IN 50 ood bic ra chsh ane basal seam BI aw Mla Bale 551 
Seth A NRRS REN 5 cee Ob oie essa losin ww Sense ew Sls 1,102 
Neowasel Tire. TO) osc cine hides cawiic a dwcle@iawé sabre 551 
REE cite cree ee EE Nas se:eho.ds,ule tacos claves, Se deen os Pawnee 1,100 
Puatus: Mast Bibete BCI) isicic co eer ncasye aieawwinrd-se ese ane 100 
Pilatus Past Tite CHCl). oss cicceaie, cc ce swipe nsdn s areaele 200 
Pans ast Weta PAS) oo oa cisasackasceucrenewscaeen 100 
Piiataus, Fast Green BL. Conc —(1IG))..w i.ccca vc viccesccces 25 
Paces! Past: Pyke CAG) a oe sc nn eis win bse becieine 0.008 200 
Pilates Fast Pike G00) oss sink os cs eats ce ne ene 50 
Paratiis: east Vitale TRACI cia ecicsbicve ences ain encase siawiare 100 
Peatas Past Yellow G—(CiG) i... cic sascasaeseasneaens 200 
PGiat WemOw AG AON —— (Cs ois cs asses «acadic almiepicmassre ween 882 
RACH: SCHOW WRC a) nc coxls ce-racenin ew adewdeincese 500 
pupae (range GC Y)l.. cd aics 30k sie cccecaeixie's 6 5.5.3\060 1010 572 
RAR STPATRE POU BC LU ioe 5 6 sscin ale dg aS.e rao araGin Scope ae we wigan 1,000 
NOOO eRe Beet PR) oo 5k sisin oa ara de caraia canes & aser¥todrs 200 
Woo! Fast Yellow R Powder—(By).......... 441 
Vat Dyes 
\lizarineAlizarine Indigo 5R Paste—(IG)............... 500 
Anth a Scarlet B Paste—(IG) 
AMR a Scariet B Powder (5s. 's.)—(IG) is. <.cceic ickcacdccden 1,700 
Tap A EEN UN 256s gs oyel ocean win io! a¥t opnioi eis lode eeS us 110 
Giba Pink BG Powder (6.5900) :.. decscdcscsaanaceasn 1,100 
Cibanone Orange 6R Powder—(1)........5....ccccc00- llv 
Eridan Brilliant Scarlet B Paste—(IG)....4...05600. 00006 500 
Helindone Printing Black RD Paste—(IG).............. 10,000 
faydron Biue BBP Paste—(IG) .0 occ ciccccscucdcdeulnceoe 100 
Hydron Brown G Powder (s. s.)—(C) 
Eiydron Brown R Paste—(C) 0.0 c6065.desisass 793 
Pivdron Orange GL Paste—-CiG) ...5 . aces cee cdcicacdeccess 286 
Etyaron Scarlet 3B Powder \(s. s.)—(C) «ooo. cciececcss 354 
Piyarom- Scatiet 6 Paste—(C) ..2c.cicsccvaccvsckmek scden 1,445 
fyaron Violet RE Paste-—(1G) «c.0ic. cccccecncssvecseads 100 
Hydron Yellow GG Powder (s. s.)—(IG)................ 600 
Indanthrene Brown RT Paste—(By).................... 397 
Indigosol 04B—(DH) 
RONMMIIRN RINE NU me NOE NN x. barca ds cada eee We Miva amtbeKOew eek 310 
Pnicawoso! Black VB (1G) sidsecose caine nc alsacedeseaasia 100 
indigoso! Oran@we HIR—(DE):. ooo cccccics Sekine cccsccun 55 
BOCMOCOR it EE — CIEE) ooo oa ciacnnek caus oa acadadeedee 55 
Pramosor Violet AZB—CIG) eicisécc odcacscdcsocaaececedus 200 
Vat Black © Paste for: Printane—(K).. .. 5... 05.06cc cca. 673 
Vat Bine GE. Powdler—(8G) aii cé6sosecesesdsinecsiase ace actaess 50 
Vat Brilliant Blue R Powder (s. s.)—(IG)............-. 800 
Vat Brown GG Powder (s. s.)—(IG) 
Wat Browh GG Paste—(B) ooo. icsicen caw tscincsnccdenven 1,713 
Vat Golden Yellow GK Double Paste (s. s.)—(IG)...... 1,000 


Vat Green GG Double Paste (s. s.)—(B) 


— 
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Name of Dye and Manufacturer 


Paste (1G) wn. cccwmees 
Paste Fine—(IG)...... 


Printing Red B 


Vat Green GG Double Paste (s. s.)—(IG)..... 
Vat Gray 3B Double Paste (s. s.)—(IG)....... 
Vat Orange 3R Paste Fine—(B).............. 
Vat Orange 6RTK Paste—(IG) 

\ range 6RTK Powder (s. s.)—(IG)...... 
\ Printing Brown R Paste—(IG)........... 
\ 

\ 


it Red BK 


Mordant and Chrome Dyes 


\ \lizarine Gray G—(IG) 

\ Alizarine: Gray G—(M).. 055 cai oacasccccr 
Acid Anthracene Red 3B (By) 

\ Cheeimé Red BCs) «ooo sc éec ccs asnaceacn 
\ Blue Green BBS Cone.—(S) 

\ Light Gray BBS Conce.—(S)...... 


Chrome Blue S 
Violet 3RA—(DH) 
Green G—(IG) sas 
Extra—(DH)... 


Chron 


rhodine 6GN 
xane Brilliant Violet SB—(By 
| mal Brown G Pe der (C1) 
I ( Geranol R—(G)... 
| ( Re 1 G (Gi) oe 80 
M ( Blu B icl 2BX (A 
M ome Brown BI IG) 
\! 7h Brown 6G—(IG) 
\f ( {) ¢ B (IG) 
M ome Orang R (1G) 


\I B CVI DET) 
e Viol R—(1) 
\ heni 5G—(1G) 
( | 1 EB SP. 
( Brilliant Bh PB—(A) 


Direct Dyes 


» Chrome Black B—(1G) 

» Chre Brown 5G (1G) 

» Fast Brown 3GL—(IG)...... 

iron srown RL (1G) 

) Fast Gray BL—(IG)........ 

Fast Hehotrope 5RH—(By).......... 
To Fast Light Scarlet 4BL—(IG) 
senzo Fast Orange 2RL—(By)............ 


senzo Fast Yellow RL—(IG)... 
» Red 12B Powder—( 


By) 
o Rhoduline B, 3B—(UG).. 


Red 





Chiorantine 
Chloranting 


Fas 
Fas 
Chlorantine Fast 
Fast 


Cotonerol A 


Cotton 


Benzo Fast Yellow GL—(IG) 
int Congo Blue 5R—(A)...... 
rilliant Benzo Violet R—(IG).......... 
rilliant Sky Blue 8G Extra—(By). 

srilliant Sky Blue R—(By)...... 


t slue 2GL 


t Blue 8GL—(1) 


3RL—(1).. 


Brown 


Extra—(IG) 
eee PRD Sa ad bed S aewleoss Ki 
Developing Black ED—(IG)................. 





AMERICAN DYESTUFF 


Quantity 
(pounds) 


Chlorantine AGP AY Uo sie vs boinc bibeters 
Chlorantine Fast Orange 2RL—(I)....... 

Chlorantine Fast Violet 5BL—(1)... eee eens ot cee 
Chiorantine Fast Vaolet, RUC) ino. ccc cs: ds cwcsae es caeees 
Chlorantine Fast Violet 2RL—(I)....... Pisa ede ce ieee 
Chlorantine Fast Yellow 4GL—(I)............ 


1,872 


956 


1,000 
2,996 


110 


100 
1.000 
450 
1.000 


i) 
0 


50 






























REPORTER 


Name of Dye and Manufacturer 
Diamine Azo Brown 3G—(C)........ 
Azo Fast Violet R—(C).. 
tuamime: Azo Green GAC) oocs innccs ooeaces 


Diamine 


Diamine Catechine G—(IG)............. 
Diamine Fast Orange EG—(IG 
Diamine Fast Orange ER—(IG)............... 
iiamne Asta Mo — CT) oii eis occa san serunes 
Diamineral Blue BF—(IG))« «o.oo. cccsnc cccces 
Diaminogene Blue GG—(C)...... 
Dianil Fast Violet BL—(IG)... 
Diaso Bordeaws 7B—CBy) «<i cs ccs o0000 00x 
Diazo Brilliant Green 3G—(By) 
Diazo Brilliant Green 3G—(IG). 
Diazo Brilliant Scarlet 2BI (By) 
Diazo Brown 3R—(IG)......... 
Diazo Fast Bordeaux BL—(IG) 
Diazo Fast Green GF Pe shatters 
Diazo Fast Viclet Bl (By) 
Diazo Green 3G—(IG) 
Diazo Indigo Blue 2RL—(IG).. 
Diazo Pure Blue B Powd (By) 
Yiazo Rubine B—(By). 
Diazol Light Red N&B StD) 
Direct Cutch Brown GR—(1T) 
st ( PG V1 LG 





\rt ea Black R IG) 
\rtisil Ca i B ¢ S 
\rt Purp Con S 

Duranol Blue G Paste BD 


d KA BD) 


Blue G Powde: Gs) 


Ionamine Re 


Setacyl Direct 


Rapid Fast Dyes 


LB Paste—(1G) 


Basic Dyes 


Basic Pink (5 Powder (Q) 


Brilliant Rhodamine Blue R—(Q) 
Methy] Violet 4B CON ss ao xcctatete 
Rhodamine 6GDN Extra (s (1G) 


Sulphur Dyes 


Immedial Brown W Conc.—(IG).. 
Indocarbon CL—(IG) .......... 
Pyrogene Cutch 2R Extra—(1) 
Thionol Yellow GR—(BD) 


993 
600 
St) 


500 
10u 


100 


60 


mY 


200 


110 
226 


200 


ts 


OOO 


1,000 
200 
1,102 
465 


A LIST OF APPRAISEMENTS OF COAL-TAR 
PRODUCTS WITHIN PARS. 27 AND 28 
OF THE TARIFF ACT OF 1922 


month of entry, 


T he 


the name of the product within paragraphs 27 
(for competitive) and “NC” 


with the designations as “C” 


f 
non-competitive), which indicates the appraisement basis for 


following supplemental list contains the 


anc 


28, together 


‘tor 


the assessment of the ad valorem duty in paragraphs 27 and 28 


of the Tariff Act of 1922. 


The ad valorem rate 


+1 


for competitive dyes is based on the 
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Colour 
Index Schultz Quantity 
No. No. Name of Dye and Mfr. (pounds) 
1095 759 Anthra Yellow GC Powder (s. s.)—(B).... 808 
1096 760 Vat Golden Orange G Double Paste (s. s. 
—(IG) 
Vat Orange G Double Paste Fine (s. 
IN ree ara ty cel oray ec arnciere, eimai wisn wiles 9,902 
1097 761 Vat Orange RRT Paste Fine (s. s.)—(IG).. 4,857 
1099 763 Vat Dark Blue BOA Pst. Fine (s .s.)—(1G) 2,505 
1104 767 Vat Brilliant Violet RR Paste Fine—(B) 
Vat ‘Brilliant Violet RR Powder (s. s.)—(B) 3,385 
1106 838 Vat Blue RSP Triple Powder (s. s.)—(1G) 1,500 
1109 840 Vat Blue 3G Powder (s. s.)—(1G) 
Vat Blue 3G Paste (s. s.)—(IG)........... 2,500 
1113 842 Cibanone Blue GCD Dbl. Pst. (s. s.)—() 
Indan. Blue GCD Dbl. Pst. (s. s.)—(B) 
Vat Blue GCD Dbl. Pst. Fine (s. s.)—(M).. 11,998 
1118 249 Sandothrene Yellow NG—(S) 
Vat Yellow G Dbl. Pst. s. s.)-—(1G) 
Vat Yellow G Dbl. Pst. Fine (s. s.)—(1G) 
Vat Yellow G Powder (s. s.)—(B) 
Vat Yellow G Powder (s. s.)—(IB)....... 17,544 
1133 819 Algol Red R Extra Paste—(By) 
Algol Red R Extra Powder (s. s.)—(IG) 2,797 
1143 827 Anthra Bordeaux B Paste—(IG).......... 466 
1145 834 Vat Gray GK Paste—(By) 
Vat Gray GK Powder (s. s.)—(IG)........ 2,264 
1149 873 Vat Brown GR Paste—(IG)............. 500 
1150 833 Vat Olive R Powder (s. s.)—(IG)........ 3,206 
1151 Vat Brown IR Powder (s. s.)—(M) 
Vat Brown KR Paste—(By).........2.085 0005. 2.103 
1152 — Vat Brown B Paste—(GrE) 
Vat Brown G Paste—(By) 
Vat Brown G Paste—(IG) 
Vat Brown G Powder (s. s.)—(1IG)........ 4,628 
1155 S20. Algol Red B Paste—CBy). ..0... occ cscs 40% 
1161 871 Indan. Reddish Viclet RRK (s. s.)—(B) S 
1163 832 Vat Violet BN Paste Fine—(B).......... 2,350 
1170 795 Cibanone Yellow R Paste—(1) 
Cibanone Yellow R Powder (s. s.)—(1)..... 32.182 
1173 793 Cibanone Blue 3G Paste—(I)............. 2,204 
1188 884 Brilliant Indigo BB Paste—(IG).......... ? 505 
1207 O12 Anthra Red B Paste—(IG).......00060..055 1,034 
1212 918 Ciba Red 3B Powder (s. s.)—(1) 
Thioindigo Red 3B Powder (s. s.)—(K) 
° Vat Red Violet RH Paste—(IG) 
Vat Red Violet RH Powder (s. s.)—(IG)... 9,910 
1217 913 Helindone Orange R Powder (s. s.)—(IG) 
Vat Orange R Powder (s. s.)—(M)....... 2.560 
1228 907 Thioindigo Scarlet 2G Paste—(IG)....... 1,500 
1229 OOS Ciba Red KR Paste——(]). 2.0.00. cccccccsceccs 9,038 
UNIDENTIFIED DYES 
Acid Dyes 
Quantity 
Name of Dye and Manufacturer (pounds) 
Acid Milling Yellow G Conce-—(S). <..........cccccccecs 500 
PRCIG: BRC We OMG aC osc on serie. oa Hae slaeds ene sbie ees 222 


Alizarine 
Alizarine Supra Blue A—(1IG) 
Alkah Fast Green 2BF—(By) 
Astra Violet FF 
Brilliant Acid Blue FF—(By) 
Brilliant 
srilliant 
srilliant Scarlet N—(IG) 
srilliant Wool Blue FFB 
Brilliant Wool Blue FFR 


srilliant Sky Blue R—(IG) 


Extra—(1G) 


Bordeaux S—(IG)........ 
Milling Blue 


Been a pn )and.o bdranacediGs onesie srs 


— 


25 
400: 
100 
100 
220) 
? 


543 
500 
100 
500 





Name of Dye and Manufacturer 
Cloth Fast 
Cloth Fast Yellow G—(1) 
Fast Acid Green BB 
A4B—(IG) 


Guinea Blue 


Guinea 


Carmine B—- 
Violet 
Indocyanine 
Ink 


Guinea 40) 
BF—(IG) 
B—(A) 
BITBN 
Fast 
Fast Red GL—(1) 


Yellow 


Indo 


Glue 
Kiton 
Kiton 


Milling 


Malne Yellow (O—(IG) enc ccivicvacakccawseecdaccn 
Milling Yellow R—(IG)........ BEE NCE ORS 
PUAN NEAR ND Bais bss cova acer ate bead wid 4 wie eie einer 
Parent ee te CE Dis 5 ced sears cad ois be Wwe ea 
Picci Unie (G0) 6a. bs do icacideac esis sauces 
Novazol Blee B=—(G) 6.6 cccsans 
RREREG: soP Uh OVO RNs sd ery bide las Bem Byes spin vob 
Pati TASER UN Oa rcs we wien na Ss cle 
Priatus Past Hine 'GG—(IG) occ scices kc euic ewes 
Pratas ast “Gray B (iG) eécc..csciasicccacccdss0s 
Pilatus: Fast Green BL Conc—(IG).....5....65.44% 
Pilates (ast. Pak B——CIG) oo anise hac iadads ceases 
Prats Past Pail G08) ois cas ieucsesdccceeons 
Pimts Gast Violet RIG )ocs noc scan ca cnles vanes 
Pitatus Past Yellow 'G—CiG)! so. os.s cceeinciseeodaeis 
Polar Yetlow 2G Gonce—(G)« 6é..K66.0ss0sb eccs ccs 
RACHO OMOW FEO) oe icise one bas Kb ea cwaeod ole 
Specs Oras, Are (Tocco csie scien cas dsosecdewe 
supreme. Red BiG) io. sss owt c aca. viasccsinaes 
ei a tr erecdec sisi clocks seca 


Weo! Biue R Extra 
Woe! ra] 


Fast Yellew R Powder 


Vat Dyes 


\lizarineAlizarine Indigo 5R Paste—(IG)........ 
Anth a Scarlet B Paste—(1IG) 

ancha Scarlet B Powder (s. s.)—(IG)s 6.0. 650 cus 
I gs. g ee (tr a 
Cina, Pmk BG Powder (5. s)—=(1)). sécccecec ocasaa 
Cibanone Orange 6R Powder—(1) 


Eridan Brilliant Scarlet B Paste—(IG) 
Helindone Printing Black RD Paste—(IG) 


Hydron Blue BBF Paste—(IG).................. 
Hvydron Brown G Powder (s. s.)—(C) 

Fyaron Brown R Paste—(C).......65066545. 50000 
rivdron Orange GL. Paste—(8G))..... ocec:ccécicsscn 


Scarlet 
Scarlet 
Violet RF Paste—(IG) 
Yellow GG Powder (s. s.) 

Indanthrene Brown RT Paste—(By) 
Indigosol 04B—(DH) 
Indigosol O4B—(By) 
Indigosol Black TB—(IG) 


Hydron Powder (s. 


3B 
3B Paste 


Hydron 
Hydron 


Hydron 


Indigosol Orange HR—(DH) 
Indigo:ol Pink HR—(DH) 
Violet 
Black B Paste for Printing—(k) 


Indigosol 
Vat 


Vat Blue GR Powder— iG) coi. icccscccsscecccss 
Vat Brilliant Blue R Powder (s. s.)—(IG)....... 
Vat Brown GG Powder (s. s.)—(IG) 

Vat Brown GG Paste—(B) 


Vat 


Vat Green GG Double Paste (s. s.)—(B) 


WORN SINR OMN Sono ai winds cieicliniphareie mosis. 


OR O9) ois ikke eae coe 
Past LE TRE OCs sccicccscctcews-cnoseemee ens 


PR WI BO 5 ss 5a coe bare wins Bane Sle ae 
Guinea Brown 2G %—CIG) on. cc icin ccetceecésaes 


Powder—( 1G) x. occ oclenc os ose. 


OG MOUS. Si nic o.s.s.Sin sieieisidiegawateas 
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ntity ; Quantity Quantity 








inds) Name of Dye and Manufacturer (pounds) Name of Dye and Manufacturer (pounds) 
116 | Vat Green GG Double Paste (s. s.)—(IG)............... [72 Wramatie Azo Browh: SG—UC) ono sis oon sie sisiee co s'ss van wae 505 
495 é| Vat Gray 3B Double Paste (s. s.)\—(1G). .......0060.000004 956 Diamine Azo Fast Violet R—(C)......... eee cone. te 
900 1 Vat Orange SR Paste. Feme—(8) «cock. cccacivascecks ... 1,764 Diamine Azo Green G—(C)...... ek eR eee ee 
200 Vat Orange 6RTK Paste—(IG) Diamine Catechine G—(IG) sn... oe ease aicccwacun ss 100 
2 Vat Orange 6RTK Powder (s. s.)—(IG)..........c0c008 450 Diamine Fast Orange EG—(IG)......... aoa eas ak een eee 
- Vat Printing Brown R Paste—(iG)........:...5...002604.005. 2152 Diamine Past Orange ER—(IG)).........6.02.50050 1,000 
2 Vat Printing Red B Paste—(IG)...... PM cate Bult covtarbigus Geom 500 Diamine Gray G—(IG)......... vette eee eee ee eee eee 100 
2 Va d BK Pacte Fite— CG) oo icc os hoards dooce awe 100 «=: Dtaimineral Blue BF—(IG)... 2. a... cicc ese ca dacvesees 500 
| 2 pe ee a Diaminogene Blue GG—(C)...... i . Sd 
oH Dini Fast Violet BI-(IG).<......c:ccccsisicecsneccs OD 
000 Mordant and Chrome Dyes Diazo Bordeaux: 7B-——(By)...0.4.646c00000% iat cle 661 
764 \ \lizarine Gray G—(IG) Diazo Brilliant Green 3G—(By) 
110 Acid Alizarine Gray 4s—=(M).. wicsacnsissecdica cavisceaals os LD Diazo Brillant Green 3G—(IG). ..... sca scvesscicesees 2,200 
20 \ Anthracene Red 3BL—(By)....... 2.00.02. .00c00s cee 200 Diazo Brilliant Scarlet 2BL—(By)........... 44] 
900 Acid Chrome Red B—(IG)............. Sed Mirek: 25 Diaso Browa 3B (IG) ............ 5 
2 \] ne Blue Green BBS Conc.—(S)........ ictmese SAD Diazo Fast Bordeaux BL—(IG) ike Sepia 993 
66} Al; ine Laght Gray BES Conc:-—(S)..:.....0.c.ccc..0.0 2599 Jiazo Fast Green GF—(IG)..... = sad asic ord ni 600 
551 Brilliant Chrome Blue S—(DH)................. sae 110 Diazo Fast Violet BL—(By)... wie So hahe araa 500 
102 Brilliant Chrome Violet 3RA—(DH)......... scr 14] Diaze toreet BCI) oo osc Soecc cee hS be 00% ‘ ; 100 
551 Chré Fast Green G—(IG)........... eas Z Yiazo Indigo | 2RI iG)... 1,000 
100 Chr yrhodit 6GN Extra—(DH)... ; ass ‘ 110 Yiuzo Pure Blue B Pr ier—(By) = 1,323 
100 C] oxane B Violet SB—(By : . 1000 Diazo Rubine B—(By)......... ait ; 100 
200 | Brown G Powder—(G) Leceeseeesceseee 110 Diazol Light Red N8B—(StD) > 204 
100 KE rome Geranol R—(G)......... Pecaia 992 Yirect Cutch Brown GR fy. ; 1.653 
25 | Red 46-—(G). eis ais on cate . 551 Fast Cotton Gray VL—(IG).. 500 
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882 Mectachrome Orange R—(1IG) reer j 106 2osanthrene Orange R | eee ; 951 
500 Metachrome Red G—(IG).. sree acaneied — 200) ia 
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<0) \ Gallopheninge 5G—(IG)...... sbi Sttayah Ses 50) 
: ss a : a \rtisil Carmine B Cor (S 10u 
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a eae . kettel Pensle Cote-£%) - 100 
: i. a ss . ine eee eee Ss - : 
, Ionamine Red KA—(BD)... ; 60 
TF : aS S vl Dire Blue G Powd G). 220 
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10 Ber » Chrome Brown 3G Cc sc de aN he ee a 100 Rapid Fast Pink LB Paste (IG) f 200 
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”) thant Coneo Bie. SR CAD) eosin desis aa deeaecdued 200 Immedial Brown W Conc.—(IG)........... : . 1,000 
") srilliant Benzo Violet R—(1IG)........ iisbiccctetece, , SOR imiocavbon: L(G) 2.005005 s , -: 200 
7 ) E Siw Bie Os Feetce—4009 d,s oie cb bcekasscecas, S02 Pyvrogene Cutch 2R Extra—(1) . 1,102 
‘ int Sky Blue R—(By)...... isedetesseeverveceece 200 Thionol Yellow GR—(SD)... ese eeceseecreeeees . 465 
’ Chiorantine Fast Blue 2GL—(I)..........0...000000000: 2.205 ——— 
0 3 Linrants , = f° 2? 
ee oscceccss 2204 A LIST OF APPRAISEMENTS OF COAL-TAR 
. : Chlorantine Fast Brown 3RL—(I).............. nibisi amiga: - 
5 t| Pidpcienheas ain Cae Mall 1543 PRODUCTS WITHIN PARS. 27 AND 28 
Z vorantine Fas NERY TU Joie 00s wine ee eae eas te 868 apres sts 
0 : Chlorantine Fast Orange 2RL—(I)............ Shik cs ie 220 OF THE TARIFF ACT OF 1922 
i Chiorantine: Fast Violet SBL—()..........0.00...0,08. 2208 The following supplemental list contains the month of entry, 
y E Chiorantme Bast Violet RE—(1)...... 00 c0secescsensaee an 2.204 =the name of the product within paragraphs 27 and 28, together 
0 ; GChigrantine Pact Wiiet Zit —O1 dis sk ook cicccscadseaasices 1,102 with the designations as “C” (for competitive ) and “NC” (‘for 
Chlorantine Fast Yellow 4GL—(I)............ veseeeees 441 non-competitive), which indicates the appraisement basis for 
) OROMEG NE A emt cc siceeate sprawiccce ond eh Atrereaue 500 the assessment of the ad valorem duty in paragraphs 27 and 28 
Otte PSIG PO) ok oa oc ke waco seve een sdemeawnie 100 = of the Tariff Act of 1922. 
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Developme Black BD—(IG) .)oocccciscadcccccccccssseews 125 The ad valorem rate for competitive dyes is based on the 






















































620 


American selling price as defined in Subdivision (f) of Section 
402 of Title IV; the ad valorem rate for non-competitive dyes 
is based on the United States value as defined in Subdivision 
(d) of Section 402 of Title IV of the Tariff Act of 1922. 

This list contains the appraisemerits received since the pub- 
lication of the July list for the Port of New York, beginning 
with January, 1926. 
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By WALTER M. SCOTT 


Cheney Brothers, 
Hile introduction of the technically trained chemist 
into the textile industry, and particularly into the 
silk branch of this industry, is a comparatively 

recent event. Tifty years ago no article could have been 


written on this subject—and, in fact, no one would have 
attempted to write such an article, because chemistry was 
not even thought of in connection with silk. Ten years 
ago the chemist had progressed far enough so that he was 
in a position at least to write an apology, defending his 
entrance into the silk industry chiefly from the stand- 
point of the number of problems waiting to be solved, and 
great things for the future. At the present 


prophesying 
time, although it cannot be truthfully said that we have 
arrived at a complete understanding of all the processes 
of silk manufacture, still we can, with a reasonable amount 
of pride in our profession, assert that the application of 
the principles of chemistry has pointed the way to the 
solution of a number of these problems. 

\t the very beginning the chemist had to possess more 
than the usual amount of temerity which is generally 

‘resented in part before a joint meeting of the American 
Section of the Societé de Chimie Industrielle and the Society 
of Chemical Industry and the New York Section of the Ameri- 
Cal Chemical Society and the \merican Electrochemical So- 
ciety, New York, N. Y.. May 21, 1926, and published in Indus- 
trial and Engineering Chemistry. 


South 





Manchester, Conn. 

ascribed to him to expect to make any impression on an 
industry that had been in continuous operation since the 
dawn of history. We have authentic evidence that in the 
early ages the cultivation of the silk worm and the manu- 
facture of silken fabrics were placed under the direct 
supervision of kings and emperors, and they were even 
dignified by occupying a space in the writings of the fa- 
mous Chinese philosopher, Confucius, who lived about 
500 B. C. 

Iver since the beginning of time the processes involved 
in the manufacture of silk have been jealously guarded. 
In the early days in China the cultivation of silk was 
made part of a religious ceremonial and there was a pen- 
alty of death for anyone who divulged the secrets of the 
Middle 
in Kurope there were developed very powerful guilds of 


silk 


many years of apprenticeship. 


art to unauthorized persons. During the \ges 


workers, to which a man was admitted only after 
ven fifty years ago the 
idea of handing down the secrets of the trade from father 
to son still persisted, particularly among silk dyers and 
finishers. These people were naturally opposed to having 
their formulas and processes analyzed and interpreted by 
an outsider, and equally so to making any radical changes 
in the methods that they had been using for many years. 
Fortunately, an outside influence came to the aid of the 
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phonated oils of various sorts, and with specially prepared 


mineral oils. The latter will produce very fine emulsions 
but they are not in very 
culties encountered in Jat 
the mineral oil. 
a certain amount of free fatty 


a mild alkali, such as potassium carbonate. 


DEGUMMING 


The complete removal of the 


protective coating of 
sericin without injury to the 


fibroin or silk fiber is a prob- 
lem of prime interest to the chemist. 


Sericin is soluble to 
a large extent in pure water 


, but cannot be completely 
removed by this agent unless treated under pressure at 
temperatures higher than 100 deg. Cent. It is entirely 
solutions and, although some- 
what less sensitive to acid. it is readily attacked in a 


« 


dissolved by mild alkaline 


moderately strong acid solution. 
Some of the more 


common solutions which have been 
used 


in actual practice for the purpose of degumming 
silk are: 
l. A solution of a 


neutral soap, usually made from 


olive oil or red oil, 
%. Mixtures of soaps or soluble 


oils with some form of 
alkali, 


such as sodium carbonate, sodium perborate, tri- 
sodium phosphate, etc. 

3. A solution of a strong 
which has been buffered by 
cose or sulphite pulp liquor, 


alkali, such as caustic soda. 
some agency, such as glu- 


!. The addition of some org 
bon tetrachloride, to the 
recommended. 


anic solvent, such as car- 


degumming solution has been 


The silk may be immersed in these solutions in an open 


Vat or, less commonly, in an autoclave under pressure. 
the temperature is usually kept around 
100 deg. Cent., but in the latter much higher 
may prevail. 


In the former case 


temperatures 
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sed but suspended above the 


solution and js completely degummed by the action 
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all cases. com- 


1 short immersion in a dilute soap 
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general use because of the diffi- 
€r processes due to presence of 
One firm has quite recently recommended 
producing an emulsion by the addition of an oil containing 


acid to a dilute solution of 





DYEING 


The function of the chemist in connection with the 


va- 
rious processes included under this heading is pretty well 
detined. 


amiliar with all the types of dye- 
ht possibly be of interest to 
is employed. 
dye a large number 
sideration. 


He must be f 
stuff which mig 


the plant 
where he 


individual 
into con- 
il procedure for the 
stuffs in the laboratory of a silk mill 


In his study of each 
of factors should be taken 
To illustrate this, a typic: 
routine testing of dye 
is Outlined below: 


Standard Dyeing—The 


dvestuff is applied to 
fiber 


or fabric in a definite 
ard conditions of solution, 


the 
Proportion under stand- 
temperature and time. so 
as to produce maximum exhaustion of the bath. 

Wash Test—A portion of the standard dyeing is 
immersed for ten minutes in a 0.5 | 
tion at 120 deg. 

<Icid Test minutes in a cold 
Ll per cent solution of sulphuric acid. 

Alkali Test—Five minutes’ immersion in 
l per cent solution of sodium 

Hater Test —Sixteen 
water. 

Light Test 


er Cent soap solu- 
Fahr. 
Immersion for five 


a Cc Id 
carbonate. 


hours’ immersion in cold 


Exposure on the roof under glass for 
« period equivalent to about fifty hours of 
light. A dyeing of a standard is 
each series of samples and the 
until this standard fades to a definite end point. 
Standard Print Test The dyestuff solution of 
standard strength is mixed with a definite 
printing gum and then struck off 
In order to make the re 
parative, 


June sun- 
alWays put out with 
exposure is continued 


amount of 
on a small patch. 
sults of the various tests com- 
it is necessary to 


maintain uniform condi- 
tions in the drying, 


steaming and Washing of these 
patches. 


Wash Tests for Prints 
print is tested in 
dveing. 


A portion of the standard 
a similar manner as the standard 
Discharge Test—The standard print is also tested 
for its fastness to a definite strength of 
phoxylate formaldehyde. 

cised to apply the reducing 
each time, and to 


sodium sul- 
Again care must be exer- 
agent in the same manner 
maintain 


uniform conditions of 
temperature and moisture 


in the steam box. 


As a result of these general tests, 


it is possible to sepa- 
rate the dyestuffs into 


a number of 
upon their dyeing characteristics anc 
erties. 


groups depending 
| their fastness prop- 
If it is desired to produce a line o 
are specially resistant to washing or to lig] 
to pick out a limited number 
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In connection with this subject of fastness it is evident 
that the chemist has a very definite mission. He is the 
person who is best qualified to establish standard tests 
which will clearly define the various classes of fastness, 
so that everybody may arrive at a mutual understanding 
of the limitations of this much abused term. The Ameri- 
can Association of Textile Chemists and Colorists, a com- 
paratively new organization in this field, has realized its 
obligation in this matter and has already made excellent 
progress toward the standardization of tests for fastness 
to washing and to light. It is at present co-operating 
with the Bureau of Standards in exposing about one thou- 
sand different dyeings on cotton, wool and silk to varying 
amounts and qualities of light. As a result of these ex- 
periments they hope to be able to make some definite rec- 
ommendations on this subject. 

Turning from the question of fastness properties, it 
might be well to deal briefly with the classification of 
dyestuffs from the standpoint of application. The follow- 
ing summary of the more important classes will serve to 
point out the opportunities for a chemist in this field: 


-lcid Colors—The members of this group will dye 
silk in a strongly acid bath. Ina paper presented be- 
fore the last annual meeting of the Textile Chemists’ 
Association* the author was able to show that the 
amount of acid dyestuff absorbed by silk from a solu- 
tion of given initial concentration increases with the 
hydrogen-ion concentration of this solution; also that 
in dye baths acidified with acetic, sulphuric or hydro- 
chloric acid, the amount of acid dyestuff absorbed by 
the silk at a given initial hydrogen-ion concentration 
of the solution is constant and is not dependent on 
the absolute amount of acid used to obtain this hydro- 
gen-ion concentration. 

The silk industry consumes a larger amount of 
acid colors than of any other type, because of the ease 
of application and the possibility of matching accu- 
rately a large number of shades particularly notice- 
able for their delicacy or brilliancy. In this group 
will be found certain dyestuffs which are distin- 
guished by their fastness toward light and others 
which possess considerable fastness toward washing, 
but very few acid colors combine both of these fast- 
ness properties. 

Basic Colors—The members of this group will dye 
silk either in a weakly acid, neutral or slightly alka- 
line solution. They are especially distinguished by 
their exceptional brilliancy of shade and usually pos- 
sess good fastness toward washing, but are quite 
fugitive to light. 

Direct Colors—The members of this group will 
also dye silk in a weak acid solution, but preferably 
in a neutral or slightly alkaline bath. With regard 
to fastness toward washing, there is some variation 
among the individual dyestuffs, but all possess a 





*American Dyestuff Reporter, 14, 862 (1926). 
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higher degree of fastness than the majority of acid 
colors. Certain of the direct colors are capable of 
being diazotized and developed on the fiber, whereby 
their fastness to washing is greatly improved. 

The direct colors vary considerably in their fast- 
ness toward light, some of them-being very good in 
this respect, so that it is possible by a careful selec- 
tion to produce shades which will be satisfactory for 
It is interesting to note that many of 
them are faster to light when dyed on silk than when 
dyed on cotton. 


many purposes. 


Vat Colors—The members of this group can only 
be dissolved in a fairly strong alkaline solution con- 
taining a reducing agent, such as sodium-sulphite 
(Na,S,O,). If the alkalinity of the solution is too 
great, there will be very little affinity for the silk fiber. 
With this class of dyestuffs the problem is to reduce 
the alkalinity to the lowest point consistent with com- 
plete solubility of the dyestuff. 
stances the addition of sodium bicarbonate or some 


In a number of in- 


other buffer to the dyestuff solution is effective in in- 
creasing its affinity for the silk. 

The popular conception of vat colors is that they 
are absolutely fast to every conceivable destructive 
agency. Unfortunately, this is not so, although it is 
true that as a group they are the fastest types of color 
known. However, it is just as necessary in this group 
to make a careful selection of individual types if it is 
proposed to guarantee the fastness of the dyed shades 
toward washing or toward light. 


CONCLUSION 


Considerably more space might be devoted to pointing 
out in detail some of the numerous other problems which 
engage the chemist in a silk mill, such as a study of the 
various gums used in printing, development of special 
preparations for finishing the goods, finding the best 
However, 
there has already been given sufficient evidence to prove 
that the chemist is a very important factor at the present 
time in the manufacture of silk. It is, without doubt, 
safe to predict that in the next fifty years there will be 
just as many revolutionary changes in the silk industry 
as in the fifty years that have just passed. It is also a 
foregone conclusion that the chemist will be even more 
intimately connected with these future changes than he 
has been with those in the past. 


method of disposal for the trade wastes, etc. 





MOIRE EFFECTS ON CELLULOSE ACETATE 


In British Patent No. 250,658, the British Celanese, 
Ltd., describe a process for producing moire effects on 
materials having cellulose acetate bases. Close line grid 
patterns are impressed on each side of the material to 
create opposite optical interference by the effect of the 
lines on opposite sides. 
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FORERUNNER OF WHAT? 
HE address delivered by Irenee du Pont at the 
anniversary meeting of the American Chemical 
Society was entitled “The Dyestuffs Industry—Fore- 
What?” but Mr. Du Pont did 
very long on the subject of dyes. A brief quotation 


runner of not dwell 


will serve to summarize the variety of apparently un- 
related topics to which he alluded during the course 
of his speech: 


We all 


certain organic chemicals properly applied have 


know that amounts of 


insignificant 
wonderfully decreased the ravages of diseases and 
increased correspondingly the length of effec- 
tive life. 

Attention has been called to the fact that small 
quantities of compounds of the accelerator class 
enormously increase the mileage of automobile 
tires at a comparatively trifling cost; that the use 
of tetraethyl lead will cause an enormous increase 
in the mileage per gallon of gasoline used in 
automobiles. That new finishes have been 
obtained resulting in very large savings; that 
flotation agents have been obtained by which 
that 
the dyestuffs industry enables man to color his 
every product according to his desire. 


ores can be separated from their gangues; 


\We know that theoretically many millions of 
organic compounds may be prepared, each with 
different properties. Is it not likely then that 
there remain undiscovered compounds of even 
more surprising potentiality for the welfare of 
mankind? 


From this point the speaker proceeded into a realm 
which has been described by some commentators as 
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fantastic. He discussed the possibilities of future 


chemical marvels, such as synthetic starches and 
sugars, anti-corrosion chemicals and, most striking of 
all, certain stimulating drugs which will do away with 
the necessity of sleep, create genius and change char- 
acter. 

To the lay mind he may seem to have digressed 
often and deviated quite aimlessly from his original 
subject. As a matter of fact, Mr. Du Pont’s breadth 
of mind led him to see far beneath the dye industry to 
its deeper significance and to its foundation, the sci- 
ence of organic chemistry. Dye manufacture is but 
a branch of that science, but it claims some distinc- 
tion because it was the first important branch to ap- 
pear in this country. He tried to show us that if we 
had not established a dyestuff industry ten years ago 
we should not have one of organic chemistry to-day, 
and that we should not thus be able to look so far 
into the future and contemplate some of the things 
which he believes lie within the pale of possibility. 
He tried to show us that a limitless field was opened 
when our pioneer dye manufacturers first set up their 
plants to meet the needs of the hour, never dreaming, 
perhaps, that they were laying the groundwork for 
numberless scientific discoveries far more important 
than dyes to the welfare of mankind. 

If his remarks are considered in this light—that the 
dye industry is acting only as the forerunner of many 
incredible discoveries—his address is seen to be a 
convincing argument for the maintenance and support 
of coal tar chemical research. His panegyric on or- 
ganic chemistry comes at a time when our dyestuff 
first 
decade and he was therefore able to give specific in- 


industry is celebrating the completion of its 


stances of what has been achieved in the past ten years 
and from those draw a conception of what is to come. 

The lesson is plain: heretofore we have been too 
much absorbed in the commercial aspects of dyestuff 
production. We have not always brought to our en- 
terprise that spark of imagination which is slowly 
turning our organic chemical industry into an infinite 
source of synthetic products even more wonderful 
than some of those suggested by Mr. Du Pont. As 
Dr. Armstrong of the British Dyestuffs Corporation 
declared, “A new Aladdin’s lamp is in the hands of 
the chemist!” But if it is used only to light the way 
to material fortune its latent powers will never be 
realized. Because Irenee du Pont considers the socio- 
logical rather than the commercial phase, he is able 


to see more in organic chemistry than most of us. 


COLLECTING THE LITERATURE OF DYEING 
N the chemical industries, and in technica] libraries 
where compiling is done, there is always a place 
for men with a thorough knowledge of the technical 
literature 


covering various branches of chemistry. 


Some of the principal qualifications of a “literature 
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technologist” were recently outlined by a German 
chemist, Dr. Bugge, who suggested that more chem- 
ists might find it profitable to turn their attention to 
A literature tech- 
nologist must have, first of all, a fundamental theo- 
retical training, several years of practical experience 


the possibilities of such a vocation. 


and a reliable memory, if he would be a fully capable 
authority on the technical literature of his special 
De. 
3ugge, versatility and mental mobility; these to give 


calling. He must also possess, according to 
him a thorough acquaintance with the most varied 
problems and a wide perspective of the whole field 
of technology. But on second thought it would seem 
to us that in this type of work the specialist ought to 
be more successful than the voracious scholar who 
spreads his interests over an extensive field of scien- 
tific knowledge. There is in this thought something 
for the mill chemist or dyer who has a penchant for 
collecting technical articles. 

Although the wet processing of textiles may be con- 
sidered as a comparatively narrow field, the published 
literature on the subject would undoubtedly fill a 
small library. 


precise height of the pile this printed literature would 


Statisticians may be able to tell us the 


make in comparison to the Woolworth Building or 
And it is continually 
increasing, since a number of independent studies and 


some similar lofty structure. 


investigations are always being carried on in each 
the 
American and foreign, publish countless volumes of 


division of science. Current periodicals, both 
reports of dyeing tests on all classes of textiles, studies 
of every existing class of dyestuffs and detailed de- 
scriptions of all types of processing machinery. We 
have scholarly researches into the chemistry of fibers, 
exhaustive explanations of bleaching and _ finishing 
methods, of water softening systems, of calico print- 
ing, and warp sizing and singeing; whole reams of 
reading, in short, for beginner and experienced worker 
alike. Much of it may be put aside merely as so much 
printed matter; but a certain proportion, each year, 
forms a valuable contribution to our technical knowl- 
edge. 

The mill chemist or dyer cannot hope to know more 
than a small fraction of this literature. His time for 
reading is limited and no matter how studious he may 
be he cannot devote all of that time to technical read- 
ing. But would it not be worth his while to make a 
systematic collection of the technical literature in 
which he is particularly interested, for the purpose of 
future reading or for reference? 

Suppose, for example, that one were to start a file 
on some specific subject, not too broad—such as cot- 
ton piece goods bleaching—and slowly to branch out 
into related studies, adding to the file all new ma- 
terial sufficiently valuable to save for reference. 
\Vould not that be a simple way to acquire a reputa- 
tion in the mill as a literature technologist on the 
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subject of dyeing? A dyer or chemist who kept such 
a file of information would soon have a home-made 
ready reference encyclopedia on subjects directly re. 
lated to his daily work. He would unquestionably be 
more valuable to his employer, and would very oftep 
have the great personal satisfaction of being able to 
solve his dyeing problems more quickly than the man 
who relied entirely on his own experience. 


GERMAN DYE HEADS COMING HERE 


Representatives of the German dye cartel, compris- 
ing a group of leading executives of the various Ger- 
man dye companies, will arrive in the United States 
during the next two weeks, according to a recent cable 
from Berlin. The group will include Dr. Bosch, presi- 
dent of the Badische Company, who will sail from 
Hamburg on the Columbus; Dr. Walter Duisberg and 
Fritz Termeer, who will sail on the Reliance on Sept. 
others on the Ma- 


21, and Councillor Schmitz and 


jestic on Sept. 28. 


NEW SULFOGENE COLOR 


The Dyestuffs Department of E. I. du Pont de 
Nemours & Co. announces a new sulphur dye, Sulfo- 
gene Olive G, which is offered as a particularly valu- 
able color in combinations for 


producing sulphur 


khakies of exceptional fastness. When extreme fast- 
ness is to be obtained by aftertreatment with chrome, 
copper and acetic acid, Sulfogene Olive G is especially 
good because there is said to be practically no change 
in the shade of dyeings of this color when thus after- 
treated. 


IMPORTS OF ANILINE OIL AND SALT INTO 
CANADA 


Although Canada’s imports of aniline oil declined 
in 1925, the United States continued to be the chief 
source of the supply, shipping 151,600 pounds of the 
Dominion’s total importation of 163,000. 

Imports of aniline salt were 70 per cent greater in 
1925 than in 1924. Of a total of 12,000 pounds re- 
ceived, 7,000 came from the United States. 


UNITED STATES EXPORTS NAPHTHALENE 
TO NEW ZEALAND 


The United States became a source of New Zea- 
land’s imports of naphthalene in 1925, when it export- 
ed to that country a quantity valued at £117. New 
Zealand’s total importation of the product amounted 
to £1,206 in the past year, nearly double the 1924 re- 
ceipts. The United Kingdom enjoys the bulk of this 
trade. 
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The Dyestufis Industry, Forerunner 
What? 


Measuring Dyestuff Progress—Volume of Manufacture—Variety of Products—Dye Selling Prices—Rubber 
Accelerators—Anti-knock for Gasoline—Contribution to Metallurgy—Prevention of Rust— 
Effects on Humans—The Reward of Research—Government and Chemistry 


By IRENEE DU PONT 


Vice-Chairman of Board, E. 1. 


OME seven years ago the American Chemical So- 
ciety, at its meeting in Philadelphia, passed the 


following resolution: 


Il hereas the establishment of a complete self-con- 
tained coal-tar chemical and dye industry is a national 
necessity because of its well-defined character as a 
key industry in our economic life; and 

Il ‘hereas this industry has a much deeper signifi- 
cance in that it constitutes a vital reserve both as to 
personnel and supplies for our Army and Navy in 
modern warfare ; and 

Il “hereas this industry is also essential for supplies 
of synthetic drugs for the health of the Army, Navy 
and general public in peace and in war; and 

Il hereas this country possesses an abundance of 
raw material for such an industry, ample capital and 
chemists capable of solving the many scientific and 
technical questions involved, as evidenced by the 
splendid progress of the past three years; and 

Il “hereas this initial period, with all of its attendant 
difficulties, has not vet been adequate to admit of the 
efficient production in domestic plants of all colors 
needed by American consumers ; and 

Il hereas the greatly depreciated rate of exchange 
in that country which in the past has manufactured 
the bulk of the world’s supply of dyes presents a new 
and threatening factor in all transactions of an inter- 
national character: Therefore be it 

RESOLVED, first, That we urge all Americans to 
stand loyally by the young industry which embodies 
such far-reaching potentialities of service and protec- 
tion for our country ; 

Second, That every needful safeguard be thrown 
around this industry by the Congress of the United 
States, especially through the imposition of effective 
import duties and the provision of a temporary licens- 
ing system along the general lines embodied in H. R. 
8078, known as the Longworth bill. 

Correct. 

Cuarces L. Parsons, Secretary. 


cit, em 5 


It seems, therefore, appropriate to review, in the light 
of the years which have elapsed, the progress made in the 





Jubilee Meeting, Philadelphia, September 6, 1926. 


*An address before the American Chemical Society's Golden 


du Pont de Nemours & Co. 
dye industry, and also the progress made in analogous 
chemical industries, which progress is dependent on the 
same character of reactions, apparatus and personnel as 
the dye industry. 

Progress in the dye industry can be broadly measured 
by a comparison of 

1. The volume of manufacture measured in pounds. 


2. The variety of products made. 


3. The selling prices of the dominating items. 
For this purpose it seems proper to choose for the com- 
parison the years 

1914, largely before the World War, when the 
United States was dependent on Germany for its sup- 
plies of dyestuffs. 

1919, immediately after the World War, which had 
caused a period of five years of substantially com- 
plete embargo of the importation of dyes. 

1925, the most recent year available after a period 
of tariff protection. 

VoLUME OF MANUFACTURE 
The following table is from data of the United States 
Department of Commerce; the figures are in units of 
1,000 pounds and take no cognizance of the improvement 


in tinctorial power in the products in the later periods: 


(In units of 1,000 pounds. ) 


1914 —1919 1925 
Im- Produc- Im- Produc- Im 
ports tion ports tion ports 
PE Re ee abo 9,286 12,196 10,214 590 
BOG ook acces 3,002 1.036 $122 608 
PHMECE occas as 10,264 14,445 14,788 759 
Lake and spirit 
SOMIBIE ...... 1,512 1,813 1,606 58 
Mordant and 
chrome ..... £450 3,985 24 2,543 642 
En 7,054 17,624 seca OSTEO 122 
Co a 8,407 8.864 1,051 29,122 2 
Other vats 1,945 389 9 215 2,608 2,417 
Unclassified ... 27 19 7 581 12 
$5,947 63,401 3.290 86,344 5,210 
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It takes but a cursory examination of these figures to 
show that the complete embargo for the years 1914 to 
1919 resulted in the establishment of a real dyestuffs in- 
dustry in the United States, and that so far as tonnage is 
concerned the dyestuffs industry has not made commen- 
surate progress during the period when tariff protection 
was relied on for its stimulation. It is quite striking to 
point out, however, that in the case of Indigo and sulphur 
colors, which have a low selling price and are protected 
by a prohibitive tariff, satisfactory growth has continued. 

In the case of vat colors the tariff pretection has not 
been sufficient to enable American manufacturers to pro- 
duce the country’s requirements; and, in fact, 1925 im- 
portations were 75 per cent greater than those for 1924 
as a result of the reduction in tariff from 60 per cent to 
45 per cent ad valorem in September, 1924. 


VARIETY OF PRODUCTS 


{ 
From the best data obtainable the Du Pont company 


believes that there were made in the year 1914 about 104 
different dyes, and these largely from imported inter- 
mediates; in 1919, it is estimated, there were 250 types 
of dyes manufactured; in 1925 the estimate is at least 
350 different dyes. This, too, indicates that the embargo 
due to the World War fostered progress in developing 
the art in this country. The apparent lessening progress 
since is partly due to the approach of the “saturation 
point” with respect to the number of dyes actually re- 
quired in industry and partly to an effort to eliminate in- 
efficient and needless dyes. 

From both these comparisons it appears that the resolu- 
tion of the American Chemical Society, above referred to, 
was well warranted from the point of view of the dye- 
stuffs manufacturing industry. Now let us consider 
whether it has been a burden on the users of dyes and, 
therefore, on the ultimate consumer of goods requiring 
dyestuffs. It would require too much space to enumerate 
the corresponding prices on every dye that is sold. To 
group them by classes would be misleading, because of 
the interchangeability of many dyestuffs with different 
values. However, there are dominant dyes comprising a 
large proportion of the total tonnage which are comparable 
for the different periods. 


Dye SELLING PRICES 


The table below gives the current selling prices for 
the period 1913-1914, the year 1919 and the year 1925. 
The prices given in columns 2, 3 and 5 are for an amount 


~ -——(1)——— 
Indigo 20 Per Cent Paste 
Sulphur Black, pre-war type, single strength 
Direct Deep Black E Extra 
a vn chee cdwib ds aes bebe da wow bn 
Pe hes a on nh an pian RAR 
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of the dye which would give tinctorial power equal to q 
pound of the dye as sold in the earlier year. Columns 4 
and 6 have been added, being respectively 58 and 59 per 
cent of the corresponding figures in columns 3 and 5 to 
allow for the shrinkage in purchasing power of the dollar 
in the latter periods. The purchasing power of the dollar, 
58 cents for 1919 and 59 cents for 1925, represents its 
average purchasing power as measured by the cost of liy- 
ing in average American communities as published by the 
National Industrial Conference Board. 

These data clearly disprove the claim made by certain 
importers that embargo or high tariff would put an un- 
due financial burden on the user or consumer of dyes, 


SUPPLEMENTARY MATERIALS 

organic 
materials which are of great importance in that they sup- 
plement the dyestuffs industry, broadening its scope and 
giving a greater horizon for future discovery. Without 
boring you with comparative tabulations showing the 
growth of these, let it be said that the total amount made 
in the United States in 1914 was negligible, whereas for 
the year 1925 we have the following imposing business: 


Closely related to dyestuffs are certain other 





—_—_——Sales—————-_ Production, 
Product Pounds Value Pounds 
Photographic 
chemicals ..... 349.000 $475,000 327,000 
Medicinals ...... 3,295,000 6,332,000 3,238,000 
MIBMOES) Ao. 5 565 Glens 2,149,000 1,409,000 2,207,000 


5 


Perfumes 2.371.000 884.000 2. 335,000 


Synthetic tanning 


materials 


et sates { 13,897,000 8,699,000 14,687,000 


Synthetic phenolic 

WE ba heave 
After this general view of the situation, let us take up 
some specific accomplishments which are outstanding 
from a commercial point of view. 


RUBBER ACCELERATORS 


One of tke most notable is that class of compounds 
known as rubber accelerators. In 1906 Oneslager dis- 
covered that aniline had an accelerating action in the cur- 
ing of rubber, but for a decade little attention was paid 


—_—_——_— ee ———— 


1913-1914 


Price —= 1919 Price——_— ——1925 Price— 
(2) (ai (4) (5) (6) 
$0.1514 $0.75 $0.43 14 $0.14 $0.08% 
17 20 11% .11-.12 OF 
20 1.00 8 33 19% 

20 1.45 84 54 oe 
16 63 B64 29 17 
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to its possibilities. Then came discoveries of iess poison- 
ous materials of greater power, until in 1925 we find that 
there were produced in the United States for this purpose: 
Diphenylguanidine 


1,204,700 pounds 


"THiOCATIATIENGE 5 o.6 socio 0) oe Saree cis oe 2,352,000 e 
Triphenylguanidine ............... 194,100 
Hexamethylenetetramine ........... 1,658,000 _ 


[hese compounds not only have the property of hasten- 
ing the curing process in the manufacture of rubber goods, 
but to a considerable extent improve the quality of the 
rubber 


W.C 


cal Society a little over a year ago, states that these chemi- 


into which they have been incorporated. Dr. 
. Geer, in his paper read before the American Chemi- 


cals were saving the American public at the rate of 
$50,000,000 per annum and by their speeding up manu- 
facturing processes have saved the rubber manufacturers 
$80,000,000 additional capital investment which would 
otherwise have been required. 

(ne of the large rubber companies has made an esti- 
mate that the increased mileage of tires made with ac- 
celerators over the mileage which would have been ob- 
tained without such ingredients has in the last ten years 
aggregated 240,000,000,000 tire miles, or equivalent to 
sending 2,500,000 automobiles around the world at its 
equator. The total cost of these accelerators has been but 
a small fraction of the value of the results obtained. 

ANTI-KNOCK FOR GASOLINE 

Another outstanding accomplishment is the invention 
of the so-called anti-knock for gasoline used in internal 
combustion engines. It is well known that the thermai 
efficiency of an internal combustion engine increases quite 
rapicly with the degree of initial compression put upon 
the mixture of fuel and air before its ignition, and that, 
unfortunately, when a pressure is reached which is quite 
definite for any particular fuel, the nature of the explo- 
sion in the engine suddenly changes, producing what is 
known as a “knock”; that this knock is cccasioned by a 
nearly instantaneous and very high-pressure explosion in 
which a large proportion of the energy is given out as 
radiant energy to be absorbed by the walls of the cylinder 
and, therefore, not available for mechanical work on the 
crankshaft. The critical pressure which induces a knock 
is far below that which could be easily obtainable me- 
chanically. 

Thomas Midgley, of the Dayton Engineering Labora- 
tories, in his investigation of the cause of “knocking,” 
discovered that adding small amounts of certain com- 
pounds to the fuel materially changed the pressure at 
He finally found tetra- 
ethyl lead, whose properties in this regard are quite as- 


which knocking was produced. 
tonishing. Amounts as small as one-twentieth of 1 per 
cent of the fuel are ordinarily sufficient to permit an in- 
crease of 50 per cent in the initial compression, with a 
corresponding increase in the efficiency of the motor using 
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it. It is now certain that the mileage of automobiles per 
gallon of gas can be increased 50 per cent by its use. 
Consequently, one-third of all gasoline used can be saved 
by the use of this compound. If it had been universally 
applied in the vear 1925 this would have resulted in a 
saving of some three billions gallons of gasoline. One 
may reasonably expect that this saving actually will be 
It will, 


obtained within a very few years. of course, re- 


quire changes in automobile design. 


NEw VARIETY OF LACQUER 
Another extraordinary use of organic compounds is 
the combination of certain organic solvents with nitro- 
In the last 
two years finishes of this kind have largely supplanted 


cellulose to form a new variety of lacquer. 


coach paints and varnishes for finishing automobiles, and 
IT am 
advised by one automobile body manufacturing company 


are making rapid inroads in many other industries. 


that if such lacquers had not been available they would 
have had to spend $10,000,000 for additional paint shops 
and drving equipment to take care of the increase of their 
business in the last two years. For commercial reasons, 
presumably, they have not divulged the economy in opera 
tion, though it is known to be very large. The great value 
(the 
automobile owner), because this class of finish will outlast 
This 


not only reduces the average per annum cost of repainting 


ot the invention has been to the ultimate consumer 
two or three applications of the old-fashioned type. 


but the car is in the paint shop less often and, because of 

the rapid drying of the new finish, is out of use for a 

much shorter time. 
CONTRIBUTION TO METALLURGY 

Possibly many of you do not appreciate the extent that 

The 

process known as “Flotation” started with the use of 


organic chemistry has contributed to metallurgy. 


coal-tar oils, which could be had at a very low cost. It 
has been more recently discovered that mixtures of cer- 
tain purified organic reagents, such as alphanaphthylamine 
and xylidine and, later, thiocarbanilide and orthotoluidine, 
secured more accurate selection of the desired ores from 
the pulverized run of mine. Still more recently potassium 
xanthate has taken the lead for this purpose. The dye- 
stuffs industry was peculiarly able to supply these re- 
agents in large quantities at reasonable costs. Data from 
twenty-five leading mining companies producing copper 
in the year 1925 indicate that 63 per cent of their output, 
or 1,481,000,000 pounds, was preduced by the 
flotation. 


aid of 


We all know that insignificant amounts of certain or- 
ganic chemicals properly applied have wonderfully de- 
creased the ravages of disease and increased correspond- 
Attention has been 
called above to the fact that small quantities of compounds 
of the accelerator class enormously increase the mileage of 


ingly the length of effective life. 


automobile tires at a comparatively trifling cost; that the 
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use of tetraethyl lead will cause an enormous increase in 
the mileage per gallon of gasoline used in automobiles, 
and this, too, at an insignificant cost; that new finishes 
have been obtained resulting in very large savings; that 
flotation agents have been obtained by which ores can be 
separated from their gangues ; that the dyestuffs industry 
enables man to color his every product according to his 
desire—surely as great a diversity of benefits as could 
well be imagined. 

We know that, theoretically, many millions of organic 
compounds may be prepared, each, with different proper- 
ties. Is-it not then likely that there remain undiscovered 
compounds of even more surprising potentiality for the 
welfare of mankind? Without wishing to appear vision- 
ary, let us consider a few possibilities : 


EFFECT ON FUEL SUPPLY 


“xperimental research has already developed a possi- 
bility of making liquid fuels for internal combustion en- 
gines which will take the place of gasoline should the 
supply of this fuel become exhausted; this through the 
route of high-pressure synthesis of carbon monoxide and 
hydrogen to form methanol; and, in fact, this synthesis 
of methanol is being successfully accomplished on a com- 
mercial scale in Germany. The same new tool, high- 
pressure synthesis, has in the laboratory made hydro- 
carbons. It is therefore hardly a prophecy to say that 
this will be commercialized for the benefit of the human 
race. The synthesis of starches and sugars may be rea- 
sonably expected to follow at a more distant date. 


UsinGc ENERGY oF SUN 


The use of the radiant energy of the sun as a source of 
power has long been a problem substantially unsolved. 
A few experimental sun-heated boilers have been oper- 
ated, but no real commercial success has been attained. 
Nature’s laboratory in the leaves of plants proves that 
radiant energy can be stored through the use of organic 
reactions. Is it not reasonable, then, to suppose that this 
problem particularly fits solution by the organic chemical 
route, and would it not seem equally reasonable to sup- 
pose that reactions will be found far more efficient than 
those provided by nature in growing vegetation? Bear in 
mind, the solution may be one with a deferred yield of 
either light or electricity. 


PREVENTION OF RUST 


It is estimated that corrosion of iron is proceeding the 
world over at a rate about equivalent to the rate that iron 
is manufactured in Great Britain. Alloys, known as rust- 
less steel, have already been made, but they are too expen- 
sive for use where cost per unit is important. Is it out of 
the question to find an organic material which can be ab- 
sorbed into the pores of the iron itself, or possibly forced 
into them, which will then have the property of preventing 
the formation of the oxide? 
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ANTIDOTE FOR SLEEP 


We know that some adults sieep more hours per night 
than others. It seems likely that this is due to some slight 
ditferences either of the nature of more quickly accumu- 
lated poisons which necessitate sleep for their removal or 
a less rapid elimination of these poisons by those who 
sleep less efficiently. Would it not seem also likely that 
the reactions may be hastened by some catalytic agent or 
even that the antidote itself may be prepared and admin- 
istered, thereby either decreasing the amount of sleep re- 
quired or even doing away with the necessity of sleep 
entirely? It is interesting to note here that I asked Pro- 
fessor Steiglitz his view on such an apparently absurd 
question. His reply was that it would be like having a 
fire without a chimney—perhaps a cryptic answer, espe- 
cialiy as we have seen in recent years the introduction of 
the electrical resistance furnace and more lately the in- 
duction furnace, both of which do operate without a 
chimney. Such a discovery could add some 50 per cent 
to both our hours of production and our hours of leisure 
and by its complete accomplishment would greatly de- 
crease the cost of housing and the capital cost per unit 
of production of all those factories which to-day do not 
operate on a twenty-four-hour schedule. 


EFFECT ON HUMANS 


Certain drugs tend to stupefy and prevent humans from 
thinking clearly; other drugs, such as caffein, as usually 
taken in tea and coffee, surely to some extent stimulate 
the mind, with apparently no corresponding later depres- 
sion. Is it not reasonable to suppose that there exist other 
compounds which might stimulate the mind to greater 
extent so that mentally all the users would become super- 
men or geniuses? Would not research with this end in 
view be worth while, in view of the advantage to human- 
ity were it successful and thereby all men became intelli- 
gent and alert ? 

You must have experienced in your lifetime cases 
where most lovable characters as they grew older became 
crabbed, intolerant, melancholy or in some other way de- 
teriorated. It is proverbial that if one’s liver is out of 
order it definitely does affect one’s outlook on life for the 
worse, and there can be no question that the liver’s func- 
tion is essentially a chemical one. You probably have 
observed cases where children after an operation for ade- 
noids or defective tonsils have become much less bashful, 
have improved in their studies, have become more cheerful 
—in short, have become brighter. It seems reasonable 
to suppose that they had been troubled by some secretion 
affecting their mental processes. Other organs and glands 
presumably have analogous effects, so much so that it 
does not seem to be unreasonable to suppose that one’s 
character itself is the result of the sum total of certain 
chemical reactions taking place in the body. When the 
nature of these is understood, may we expect that by in- 


jecting proper compounds into an individual we can make 
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his character to order? If study and experiment can 
reach this result, it would seem to be a short cut to the 
millennium. 

\Why has not greater progress been made in devising 
new uses for organic compounds? It would seem to me 
clear that the main cause is the time required for making 


experiments ; especially where effect on human beings is 
concerned, experimentation apparently becomes extremely 
slow. We can speed up a given experiment a little, but 
not much. Improvement in this regard must lie in carry- 
ing on multiple experiments by an army of trained ob- 
servers. Trained observers are surely learning to reduce 
their observations to writing so that others may compile 
the results with the work of their fellows. To my mind 
this is the portal to the rapid progress which will be made 


i the future. 
INSUFFICIENCY OF REWARD 


It will astonish some of you if I say that insufficiency 
of reward is delaying progress. Our patent system is de- 
signed to reward progress and doubtless has been of great 
aid, but does the inventor and pioneer really get a reward 
adequate to stimulate research and the application of re- 
search to a degree commensurate with the enormous bene- 
fits to humanity ? 

In a case, the details of which are known to me per- 
sonally, a company employed men for several years and 
finally brought out a new product which saved the public 
many millions of dollars. Out of each $100 saved by the 
invention $97 was passed to the public, $2.70 was passed 
to the pioneer company and only 30 cents to the men doing 
the work in recognition of their success. The particular 
case is probably fairly representative, though the public 
believes that both the company and the men have been 
most generously rewarded. 

Why didn’t the company charge a greater profit on the 
novelty? Purely because imitations immediately appeared 
and consumers would give no material preference to the 
original article. If the public would willingly pay a rea- 
sonable price for an article that saves it money, we would 
doubtless find a more rapid increase in the development 
of inventions. 

Progress is dependent on painstaking experiments and 
observations which require time and money. We are liv- 
ing in a period when wealth has enormously increased, 
hich is, therefore, well adapted for the making of 
the 


scientific practices already known will materially increase 


and 
progress. Indications are that the application of 
this surplus wealth which is available for research, and 
that this in turn can furnish the means to make faster 


progress in the future. However, prosperity can be easily 
upset. If those opposed to the capitalistic system were 
to come into power in our government, the creation of 


wealth would decrease so rapidly that research progress 
would be throttled. 
It may not seem germane to the subject to point out to 


vou notwithstanding the phenomenal gain in knowl- 
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edge in chemistry and other natural sciences, there has 
been no corresponding gain in the science of government. 
In fact, an unprejudiced spectator might say that even 
We have 

We de 
termine by popular vote how ends should be accomplished 
rather than what ends should be accomplished. 


here in the United States we are retrograding. 


given up our republic and taken on a democracy. 


Our Rep- 
resentatives and Senators in Congress are instructed by 
their constituents how to vote on questions. What hope 
would there be of advancement in chemical research ot 
the applications of research to production if the method 
of application was voted on by the populace? Is law- 
making, then, so simple that the average mind is more 
expert than specialists? This question is propounded 
further 
and phenomenal progress in chemistry is degeneracy in 


here because, to my mind, the greater danger to 


government. 

Let the public, then, do their part by selecting the best 
men available to represent them in our government; let 
these engaged in chemical industry invest more freely 
in research, and especially reward more liberally the suc- 
cessfu 


scientist. Let the chemists themselves be even 


l 
more frank in disclosing the results of their work to their 
fellows, thereby obtaining the good results of teamwork. 
You may rest assured that the dyestuffs industry will 
then prove to be the forerunner of the chemistry of human 


well-being. 


TEXTILE DYEING 


(Continued from page 606) 


dye and how to produce various shades. This inno- 
vation was not received kindly by the old dyer, who 
felt that his secret was a stock in trade as to his meth- 
ods. Therefore, many of the published processes were 
hidden away and the names of the dyes were scratched 
from the labels on the packages in the dispensing 
room. To prevent the spread of knowledge as to 
what was transpiring, fictitious names were frequently 
substituted on these packages. Indeed, a great deal 
of this old attitude still remains among dyers of the 
old school, but modern dyers realize that no one can 
know too much and that real danger lies in knowing 
something that is not so. The modern dyer seeks to 


promote accuracy and avoid mistakes, so that he not 


only leaves the proper names on the packages but 
prepares a full list of the dyes in use in his dyehouse, 
printing these on slips of paper so that the weights 
of dyestuffs required for starting or maintaining a 
dye bath can be written opposite the colors to be used. 

\Vith a long list of dyes made available by chemistry 
came the realization that with the proper adjustment 
of proportions any shade between white and _ black 
may be produced and most of them with the three 
primary colors, red, blue and yellow. Now, when a 


new shade is to be dyed, the colors having the re- 


quired fastness are selected and the laboratory boy 
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is assigned the task of working out the correct pro- 
portions for the dyer. He often prepares more for- 
mulas in a week than the old-fashioned dyer ever 
knew. 

One might conclude that the influence of chemistry 
has robbed the dyer of some of his prerogatives, but 
this is not the case, for he has become more of an 
artist and less of an artisan. His function is to pro- 
duce as nearly as possible a perfect match for the 
shade specified. The minute differences between 
shades cannot be weighed, so that now, as always, the 
exact final adjustments must depend upon the judg- 


ment and skill] of the dyer. 
EKOUIPMENT 


These epoch-making contributions of chemistry led 


to the invention of machines in which cotton fiber 


could be handled and the centrifugal extractors for 
removing excess water or dye solution, replacing the 
laborious winch. Then came the continuous running 
machines for drying the dyed fiber, and after this in- 
stead of the revolving carrier which alternately im- 
mersed the cotton and drained it, there came the static 
machine. In this machine the fiber lies quiet while 
the water or dye liquor is circulated, thus avoiding 
matting and leaving the fibers in good condition for 
subsequent processes of manufacture. A natural re- 
sult has been a change in the dyehouse from hand 
workers to machine tenders, with a reduction in labor 
cost and an improvement in uniformity and quality. 

To-day in addition to the circulating machines, 
wherein the fiber is quiet and the solutions move, we 
have the dyeing of wool in the fiber in similar ma- 
chines, and the dyeing of yarn in packages, as beams 
and spools. Even cloth is wound on perforated drums 
and dyed in continuous dyeing machines. To-day one 
may see a continuous stream of cotton pass from pick- 
er to cards to dye machine to drier and to the final 
carding machines. <A set of warps wound on _ per- 
forated beams may enter the dyehouse in the morning, 
be dyed a red, for example, fully equal to the old 
and be on 
Contrast this with the half- 


hundred handlings and the weeks of time required 


Turkey red, go through the dress room, 


the looms the same day. 
fifty years ago. The changes are due to chemistry. 

Changes in the dyeing of wool and woolen fabrics, 
silk and silk fabrics, and the printing of textiles cor- 
respond with those in cotton dyeing, though in some 
cases the fundamental differences in the fibers have 
meant less radical changes in apparatus, modes of 
application, and labor involved. 


DYEING oF ARTIFICIAL SILK AND Woo. 


By the introduction, on a commercial scale, of arti- 
ficial silk, acetate silk and artificial wool, the chem- 
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ist has for the first time given the dyer fresh materials 
to dye. The older types (all are very recent) of arti. 
ficial silk presented no grave difficulties, except that 
they cailed for special handling by the dyer. Viscose 
and all products of this type dye very readily, and 
they are dyed by the same colors which are suitable 
for cotton. On the other hand, the fiber is tender when 
wet and it must be handled so as to retain the beautiful 
gloss which is its most striking characteristic. It is dif- 
ferent with acetate silk. In this the fiber refuses to take 
any of the ordinary dyestuffs except the basic colors, 
and the basic colors, though very beautiful, are ex- 
tremely chemist has been 


fugitive. Therefore, the 


called upon to produce a totally new type of dyestuff 
for the specific purpose of dyeing this new fiber. In 
this he has succeeded and we have an excellent range 


of colors for acetate silk which are all new and allow 


of producing very interesting and beautiful effects. 


In an up-to-date dyehouse nothing is done just as 


t was fifty years ago; the improvement is almost 
entirely to the credit of the chemist.—Industrial and 


Engineering Chemistry. 
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or less per insertion. 





TEXTILE CHEMIST 





Textile chemist and colorist, 33 years of age, desires 
responsible position in laboratory, dyehouse or printshop. 
Twelve years’ thorough experience on wide variety of 
fibers, fabrics and dyes, particularly fast colors. Excel- 
lent references. Reply Box 352, Arietic:.n Dyestuff Re- 


porter. 








DYER AND BLEACHER 





Cotton warp dyer and bleacher. Had twenty years’ ex- 


perience as overseer on cotton warps and yarn dyeing and 
Good references. 


bleaching. Textile School graduate. 


»~ 


Reply Box 353, American Dyestuff Reporter. 








SPLENDID OPPORTUNITY 





Owner of half interest in old established operating 
cotton dyehouse in Philadelphia, moving away; will dis- 
pose of his interest to one or two capable men. Write 
and express ideas if interested and owner will reciprocate. 
Room for supervision as well as investment. Address 


Box 354, American Dyestuff Reporter. 
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Sixth Annual Meeting 


American Association of Textile 


Chemists and Colorists 


Friday and Saturday, December 3rd and 4th 
Charlotte, N. C. 
The First Annual Meeting South 


ONSIDER this now and plan definitely to go. Good 
railroad and hotel arrangements are dependent on an 
early advice from you as to your definite intention to go. 
We expect to have special sleepers from Boston, Provi- 
dence, New York and Philadelphia. This again depends 
on you. 


Hotels 


Rates are from $1.50 to $5.00 for one person and from $5.00 to $8.00 
for two persons depending upon the hotel. There are four to choose 
from, Hotel Charlotte being the headquarters for the meeting. 


Railroad Fares 
We will get special rates from the railroad company. ‘The larger 
the party going the better will be the rate, therefore, we can only 
vive you definite advice as to amount aiter we know how many 
will gO. 


Official Meetings of the Association 


These will consist of an open forum on Friday evening and all-day 
sessions on Saturday. 


Side Trips 


ihe committee of arrangements in the South has tentative plans for 
a number of plant visits or other interesting occupations for one or 
two days prior to the meeting. These plans are dependent entirely 
"pon what you want so that any who would like to make some of 
these side trips should indicate it at the earliest moment. 


Returning 
The railroad company will have the same sleepers available for our 
return. 
Please do not postpone your decisions but indicate to the committee 
now your intention of being one of the party. 


—_———COM MITTEE———~ 


Elvin H. Killheffer (Chairman), Newport Chemical Works, Passaic, N. J 


John F. Bannan......M. T. Stevens & Sons Co., North Andover, Mass. 
ane 2 SOIVEE kk ks cancsnees Ciba Co., Peck Street, Providence, R. I. 
ated MO ICEISO oo ead os ossee cs ceased Arlington Mills, Lawrence, Mass. 
PROINeTE CAPRA os iis 5k a ceesanccuwn Clark Thread Co.. Newark, N. J. 
Daniel P. Knowland........... Geigy Co., 89 Barclay St., New York City 
Robert E. Rose...... E. I. du Pont de Nemours & Co., Wilmington, Del. 





AMERICAN DYESTUFF REPORTER 


Established 1895 


BOSSON & LANE 


Manufacturers of 
The Original 


Vol. XV, No. 16 


Onyx Oil & Chemical Co. 


Oils, Chemicals, Gums 
and Finishes 
for the 


THROWSTER, DYER, FINISHER 


R 
BLEACHING OIL AND PRINTE 
for boiling out Cotton, to produce a foundation 


for a Pure White Headquarters for 


SANITOSE 


Reg. U. S. Pat. Off. 
A superior silk finish 


SILTEX GUM 


Reg. U. S. Pat. Off. 
The new printing gum 


DECERESENE 


Reg. U. S. Pat. Off. 
The chemical degummer 


High Grade Sulphonated and Saponified 


CASTOR OIL PRODUCTS 
Para Soap Oil 


Solvents and Assistants for 
cleaning all Textiles 





B & L Bleachers’ Bluings 
and Tints 


Office and Works: Jersey City, N. a. 


Our Laboratory at your service. 


Works and Ofice, ATLANTIC, MASS. 
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STANDARD IN 


SODA 


SINCE 1881 


Bleachers, Finishers and Dyers have 
complained that de-sizing compounds 
were expensive and hard to handle. 


DIAX, made by the MALT-DIA- 
STASE CO., brought down the price 
and made its use easy. 
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Flake Caustic Soda 


Solvay Flake Caustic Soda, 76%, as indicated by its 
name, is a product prepared in thin wafer or flake like 
form, suitable for all purposes for which ground caus- 
tic is used, but possessing physical properties which 
make it more desirable for handling. The flakes vary 
in thickness from 1/32” to 1/16” with an average area 
of 1/2” square. It will be recognized at once that 
this flake caustic soda offers a great advantage to the 
man who uses this material in small batches. 
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DIAX, because it is better, is being 
used with great success by the larg- 
est Bleachers, Finishers, Printers and 
Dyers 
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Solvay Flake Caustic Soda is white in color, free from 
dust, less hygroscopic than ground caustic, and, there- 
fore, wi. aut solidify in the barrel and form lumps. 
Ask for our booklet “Solvay Flake 
Caustic Soda 76%” 
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Write us for Free Demonstration and Sample 


2% 


e 4% % 


The Solvay Process Company 
Detroit, Mich. Syracuse, N.Y. Hutchinson, Kans. 


WING & EVANS, Inc. Sales Department 
40 Rector Street New York 
Boston _ Cincinnati Cleveland Detroit Pittsburgh 
Chicago Syracuse Indianapolis Philadelphia 
St. Louis Kansas City 


MALT-DIASTASE COMPANY 
79 Wall St., New York City 


LABORATORIES——— 


Wyckoff Avenue and Decatur Street 
Evergreen, N. Y. 
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ry Brooklyn, N. Y. 
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Logwood Black 


the 


Color of Dignity 


LOGWOOD BLACK possesses 
depth of shade 
quality of tone 
fullness and bloom 








It does not change color under artificial light. 


LOGWOOD BLACK meets the require- 


ments that the dyer and consumer expect. 


Production cost lowest. 


AMERICAN DYEWOOD COMPANY 


NEW YORK: BOSTON - PHILADELPHIA ° HAMILTON ,ONT. 
Works at CHESTER.PA. 
















UNITED CHEMICAL PRODUCTS CORPORATION 


IMPORTERS, EXPORTERS AND MANUFACTURERS 
YORK AND COLGATE STS., JERSEY CITY, N. J. 


Announcing our new product: 


TETRAMINE FAST GREY S 
DIRECT FAST BLACK L 
DIRECT FAST BLUE 4GL 
DIRECT FAST BLUE 2GL 
BRILLIANT SULPHUR BLUE L M C Conc. 
DIRECT BRILLIANT VIOLET 2R 


OILS, SOFTENERS and TEXTILE SPECIALTIES 


CHARLOTTE, N. C. CHICAGO, ILL. PAWTUCKET, R. I. 
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Carbic Color & Chemical Company, Ine. 


INDIGOSOL O INDIGOSOL O4B 


Aniline Colors—Chemicals 


451-453 WASHINGTON STREET NEW YORK CITY 


Branch Offices: Philadelphia, Providence, Boston 
SOLE AGENTS FOR DURAND & HUGUENIN S.A., PASLE, SWITZERLAND 





Will it Fade? Ask the 


| FADE-OMETER 


Standardized Sunlight 
, ; BLEACHING POWDER 
June Sunlight in 


S b FINISHING MATERIALS 
eptember 
; Sa FORMIC ACID 

Intense June sunlight on these cloudy, rainy 
fall days when outdoor color tests are impos- COLORS 
ing rays in September as in June. It is just GUMS and WAXES 
the instrument for meeting the “Rush” tests 
in your color testing laboratory. DYESTUFFS CAUSTIC SODA 


THE FADE-OMETER INSURES 
SUNFAST QUALITY 


Send for Bulletin No. 12F, INNIS, SPEIDEN & CO. 






“Over a onde of Service and Progress” 


sible. ‘The Fade-Ometer gives the same fad- 








Atlas Electric Devices Co. dada ia Exporters of Industrial Chemicals 
364 W. Superior St. Chicago, Illinois 46 Cliff Street New York 
Pa . . oe soak tae BRANCHES: 
. Schlayer <elvin Bottomley aird, Ltd. ‘ ‘ 
25 Howard Street 51/52 Fenchurch St., E. C. 3 ings = Sten Cee 


, Gloversville, N. Y. 
Boston: S. R. David & Co., 252 Congress Street 








HOWES PUBLISHING CO, 
90 William Street, New York. 





Please enter my subscription for the American Dyestuff Reporter for one 
year from date, for which you may bill me $5.00. 
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Canadian Postzge $5.50: Foreign $6.00. 
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Cepresentatives: 
John S. Gage 
$ So. Dearborn St. Bg 
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Hydroxy “wy, 
Sulphonated Oils @ 
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A 
are made under z 
i Z 
aboratory Control oe 
a — 
—~ They are uniform in strength, degree of Sulpho- se 
= nation bane neutrality. Not sticky. No disagree = 
—~ able odor. , 
= Not necessary to change your formula each — 
— time—Hydroxy Oils are dependable. Only No, 1 —_ 
Sao Medicinal Castor Oil used in Hydroxy Sulpho- =-_= 
| — nated Castor Oil—positively no No. 3 Castor is — 
= used in any Hydroxy Oil, me 
= Hydroxy “‘M’’ Oil—the highest type Sulphonated = 
= Oil, - 
: = Hydroxy Sulphonated Oil—can be supplied im a 
y 4 50% and 75%, or any strength desired, but — 
= 50% is 50%—not 40% a 
= Developene—makes rusty black a rich, lustrous _ 
= black. = 
= Kier Oil—in the Kier for boiling out or wetting — 
x = out before bleaching. — 
5 — POPULAR TEXTILE CHEMISTRY” = 
=< ! By James A. Branegan ; = 
—= President Kali Manufacturing Co, — 
am Write for your copy today. ow. 
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aon 
| The 


Finisher 
Knows— 


1. Fabrics have a 
good bottom 












| 2. Starching is 
more even 
and uniform 







| 3. A better quality 
anda better finish 
are obtained 





When processing is 


done with OAKITE. 


peers 


OOD starching depends to a great 
extent on cleanliness. And the 
starcher knows it. Unless oil, dirt, 
and soap are completely removed from 
the fabric, good starching is almost an 
impossibility. 


Here is where OAKITE can help you 
as no other detergent can. For, by 
using OAKITE in the kier-boil, and 
soaping operations, goods with a bet- 
ter bottom are obtained. Consequently 
a high quality finish is assured. 


Write for free booklet “Wet Finishing 
Textiles.” It gives all of the facts. 


Oakite Service Men, cleaning specialists, 
are located at 


Albany, Allentown, Pa., *Atlanta, Ga., Baltimore, *Boston, Bridgeport, 
*Brooklyn, Buffalo, Camden, Charlotte, N. C., *Chic ag’ *Cincinnati, *Cleve- 
land, *Columbus, O., *Dallas, *Davenport, *Dayton, Pihenver, *Des Moines, 
*Detroit, Erie, Flint, Mich., *Grand Rapids, Harrisburg, Hartford, *Indian 
apolis, Jacksonville, Fla., *Kansas City, *Los Angeles, Louisville Ky., 
*Milwaukee, *Minneapolis, *Montreal, Newark Newburgh, N. Y., New 
Haven, *New York, *Oakland, Cal., Philadelphia, *Pittsburgh, Portland, Me,. 
*Portland, Ore., Providence, Reading, *Rochester, Rockford, Rock Island, 
*Can Francisco, *Seattle, *S:. Louis, Springfield, Ill., Syracuse, *Toledo, 
*Toronto, *Tulsa, Okla., Utica, *Vancouver, B. C., Williamsport, Pa., 
Worcester, 


*Stccks of Oakite Materials are carricd in these cities. 


OAKITE 


TRADE MARK REG US OAT 


Industrial Cleaning Materials ana Methods 


OAKITE IS Aenean BY OAKLEY CHEMICAL CO. 
54a THAMES ST.. NEW YORK.N.Y. 
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Arnold, Hoffman & Co. 














Afias Blectrio Devices CO. i. 6s. ccecccc os0ksoe XVI SOAPS 
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aroic Color & Chemical Co. .......5.0506.50008% XV 
a... Vii STREAKY PIECES, ASSURING 


Corn Products Refining Co.................... —< 


Cowles Detergent Co — LEVEL DYEINGS 
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MN Ra he ae Maia) acne aaraten hoses —— 
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Dyer & Calico Printer................00000000+ seen ARKANSAS COMPANY 
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PNRM STPOCORS CIS. 8. cick died as eiek ce ne ddances - INCORPORATED 


Ot He I oe ies woh atwnescwanctee Front Cover 233 BROADWAY NEW YORK 
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Hussong Dyeing Machine Co.................. — 
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Kali Manufacturing Co.......... Reece 


United States 
Color & Chemieal 


Company, Ine. 


Liberty By-Products Works oi ik 






Lewis, John D........ oo 









Malt-Diastase Co. pa 









National Aniline & Chemical Co 
Newport Chemical Works................ Back Cover 
New York Color & Chemical Co.............. V 
MSGR Se OMOCES UNIS i ig oio 5 od cuales dR Sa msise aun 
Onyx Oil & Chemical Co.. 








Permutit Co. Se arate aes VI 


93 Broad St. — Boston, Mass. 











Roessler & Hasslacher............ War etteeun ated X 
Rohm & Haas €o....5....% 
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Sandoz Chemical Works.............. — 
Society of Dyers and Colourists.......... Third Cover 
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Textile Finishing Machinery Co.............. —- 
Tolhurst Machine Works.......0...:.c00000808 XVIT 










New York Office: 25 Howard St. 










Union Color & Chemical Co................... a 
MPIUOG UMUNG Oo cisco acst onab 0 oars. cemeed VIlt 
United Chemical Products, Inc................. XV FACTORY: 
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NEW ENGLAND ANILINE WORKS, Inc. 
Ashland, Mass. 
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Wolf, Jacques, & Co 


. 16 


Rohm & Haas Ores hF bh Inc. 


We have specialized in the manufacture of 


Hydrosulfites 
and Allied Products 


Lykopon—Anhydrous Sodium Hydro- Formopon Extra—Basic Zinc Form- 
sulfite for reducing indigo and vat dyes, aldehyde Sulfoxylate for stripping dyes. 


for stripping, etc. = 
7 Protolin—soluble normal Zinc Formal- 
Formopon—sSodium Formaldehyde dehyde Sulfoxylate for stripping dyes. 


Sulfoxylate for discharge printing. a 
Protolin AZ—A special soluble Sul- 
Indopon W — Indigo Discharge Assistant. foxylate for stripping dyes. 
Our laboratory makes a special study of these prod- dyes from all classes of goods aresupplied on request. 
ucts and their application,and appreciates the We also manufacture in our own plants a wide 
opportunity of co-operating with users in solving range of Heavy Chemicals,including Acids, Sodium 


any problems which the employment of these Sulfide,Glauber's Salt, Aluminum Sulfate,Aluminum 
products presents. Suggestions for stripping Chloride, liquid andcrystals, Tartar Emetic,ete- 


Offic €  Yactories 


Bristol and Bridesburg, Penna. 
40 North Front Street Branches ‘ 
PHILADELPHIA LO ET) ie Gloversville, aC 


Ye WUT 





THE DYER, 


Calico Printer, Bleacher and Finisher. 


The only Organ of these trades in Great Britain 
46th YEAR OF PUBLICATION 


The Dyer has already a large circulation in the United States and throughout 
the American Continent. 


~_ 


| Add the name of your firm to the list. 


Published on the 1st and 15th of each month by 


HEYWOOD AND COMPANY, Ltd., 24 Holborn, London, E. C. 1 


Subscription 12/6 per annum, mail free. 
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Newport Fast Cyanine GB 


Newport Fast Acid Violet 
2RM Extra 


Acid dyeing wool colors of 
excellent fastness 


TRADE MARK 
“COAL TO DYESTUFF” 


Newport Chemical Works, Inc. 
Passaic, New Jersey 


BRANCH OFFICES AND WAREHOUSES: 
Boston, Mass.; Providence, R. I.; Philadelphia, Pa.; Chicago, Ill.; Greensboro, N. C.; Greenville, S. C. 
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